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United States Court of Appeals for the 

District of Columbia 

i 

No. 6252. I 

Hans Wach, Appellant, 

i 

vs. 

Conway P. Coe, Commissioner of Patents. 

—■— 

a Supreme Court of the District of Columbia. 

In Equity. 

No. 53872. 

Hans Wach, Plaintiff, 
vs. 

Thomas E. Robertson, Commissioner of Patents, 

Defendant. 

! 

United States of America, 

District of Columbia, ss: 

Be it remembered, That in the Supreme Court cjf the 
District of Columbia, at the City of Washington, in said 
District, at the times hereinafter mentioned, the following 
papers were filed and proceedings had in the above-entitled 
cause, to wit: 
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HANS WACH VS. CONWAY P. COE. 


1 Bill of Complaint to Issue Patent . 

Filed January 7, 1932. 

Supreme Court of the District of Columbia. 

Equity. 53872. 

Hans Wach 


vs. 

Thomas E. Robertson, Commissioner of Patents. 

To the Honorable the Justices of the Supreme Court of 

the District of Columbia: 

The Plaintiff, for cause, shows: 

1. That the plaintiff, Hans Wach, formerly a citizen of 
Germany is now a citizen of Switzerland, and a resident 
of Kilchberg-Ziirich, Switzerland. The defendant, Thomas 
E. Robertson, is a citizen of the United States and is now 
and was at all times herein referred to, Commissioner of 
Patents of the United States and a resident of Washing¬ 
ton, in the District of Columbia. 

2. This is a suit arising under the patent laws of the 
United States and particularly under Section 4915 of the 
Revised Statutes. 

3. That on and prior to the 6th day of April, 1926, the 
plaintiff was the original, first and sole inventor of certain 
new and useful improvements in Combined Reciprocating 
Engines and Turbines, which had not been knowm or used 
by others in this country, before his invention or discovery 
thereof and not patented or described in any printed pub¬ 
lication in this or any foreign country before his invention 
cr discovery thereof, or more than two years prior to the 
date of his hereinafter identified application for Letters 

Patent therefor, and not in public use or on sale in 
2 this country for more than two years prior to the 
filing of said application, and had not by the plain¬ 
tiff been abandoned; and has not been patented in any 
country foreign to the United States on an application 
filed by the plaintiff or his legal representatives or assigns 
more than twelve months prior to the filing of said appli¬ 
cation for United States Letters Patent. 
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4. That on the 6th day of April, 1926, the plaintiff Hans 
Waeh, made application in writing to the defendant, the 
Commissioner of Patents, for the grant of Letters Patent 
of the United States for said improvements in Combined 
Reciprocating Engines and Turbines, duly paid tjhe fee 
required by law and in all respects complied with the pro¬ 
visions and requirements of the Statutes and Rules in such 
case made and provided. Said application was known as 
application Serial No. 100,069 for Combined Reciprocating 
Engines and Turbines, filed April 6, 1926, all of which will 
fully appear from the certified copy of said application, 
profert of which is hereby made. 

5. That on or about December 7, 1929, the Primary Ex¬ 
aminer, acting for and on behalf of the defendant, finally 
rejected the claims on said application, to wit, claips 14, 

15, and 16 as follows: 

“14. Means for driving a rotary shaft comprising a re¬ 
ciprocating engine direct connected with said shaft,; a tur¬ 
bine engine, a fluid power transmitting device, reduced 
speed gearing between said turbine engine and one portion 
of said device, and reduced speed gearing between ajnother 
portion of said device and said shaft. 

“15. Means for driving a rotary shaft comprising a re¬ 
ciprocating engine direct connected with said shaft,! a tur¬ 
bine engine, a fluid power transmitting device, a driving 
connection between said turbine engine and one portion of 
said device, and reduced speed gearing between another 
portion of said device and said shaft. 

“16. Means for driving a rotary shaft comprising a re¬ 
ciprocating engine direct connected with said shaft, a tur¬ 
bine engine, a fluid power transmitting device, reduced 
speed gearing between said turbine engine and one portion 
of said device, and a driving connection between an- 
3 other portion of said device and said shaft.” 

6. That an appeal was taken and entered on the 3fd day 
of December, 1930 from the rejection of claims 14, 15 and 

16, to the Board of Appeals of the Patent Office, j Said 
Board of Appeals duly heard said appeal and on Jnly 13, 
1931, acting for and on behalf of the Commissioner pf Pat¬ 
ents, rendered a decision sustaining the decision pf the 
Primary Examiner rejecting said claims 14, 15 and 16. 
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7. That the Commissioner of Patents has since refused 
and now refuses to grant the plaintiff a patent on said re¬ 
jected claims 14, 15 and 16. 

8. That the Plaintiff has not taken any appeal from said 
decision of said Board of Appeals to any other tribunal ex¬ 
cept to this Court. 

9. That the plaintiff has filed applications for the same 
invention in Patent Offices of various foreign countries, and 
that the patentability of said invention has been recognized 
by the experts of said Patent Offices, and that said applica¬ 
tions corresponding to said United States application 
Serial No. 100,069 have been allowed and patents have been 
issued to the plaintiff in these countries and corresponding 
to the patent which the defendant has, erroneously and 
contrary to law, denied to the plaintiff. Among said cor¬ 
responding foreign patents are the following: 

England* 255,815 accepted Aug. 26,1926; 

Germany, 492,566 granted Feb. 27, 1930; 

Holland, 22,473 “ Aug. 15, 1930; 

Denmark, 37,964 ‘ 4 Sept. 9, 1927; 

Norway, 45,210 “ May 29, 1928; 

Sweden, 65,973 “ Mar. 4, 1926. 


10. That prior to the invention of the said Wach appli¬ 
cation Serial No. 100,069, exhaust steam turbines had been 
used in connection with reciprocating engines in ships, but 

because of the variations in the torque of the engine 
4 driven shaft, it was never commercially or practi¬ 
cally possible to utilize the power of the exhaust 
steam turbine for driving the propellor shaft connected to 
the reciprocating engine; that it was always considered 
necessary to provide a separate shaft and separate pro¬ 
peller for the exhaust turbine and this made it commer¬ 
cially and practically impossible to utilize exhaust steam 
turbines for propulsion purposes in a ship already having a 
reciprocating steam engine as its source of propelling 
power; that the delivery of the power of an exhaust steam 
turbine to the propeller shaft driven by the reciprocating 
engine was considered a result greatly to be desired and 
various unsuccessful attempts were made to accomplish 
this result. 

11. That the problem had been before the industry for a 
great many years, and was finally and successfully solved 
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by the plaintiff’s invention as disclosed and claimed in said 
application Serial No. 100,069, and the invention as dis¬ 
closed in said application has been adopted and usCd in a 
very large number of vessels of different nationalities, in¬ 
cluding American owned and operated vessels and pith a 
very great saving in fuel, or a great increase in spe^d and 
power; that ships in winch the invention has been adopted 
and used have included ships varying in size from 2700 
dead-weight tons to 20,000 dead-weight tons; that iwrhere 
the invention has been applied to ships already equipped 
with reciprocating steam engines the increase in horse 
pov r er for the same fuel consumption has been at lea^t 25% 
and in some cases more; that in the very short period com¬ 
prising the years 1927 and 1928 at least 69 newr vessels have 
been equipped or w^ere under order for equipment Vith a 
new power plant of the type disclosed and claimed in said 
application and covered by claims 14, 15 and 16, and during 
the same period at least 83 previously constructed aid op¬ 
erated vessels have had the power plants thereof con¬ 
verted to incorporate said invention; that since 1929 
5 a large number of other new vessels have been built 
incorporating said invention, and many previously 
constructed vessels have been converted to incorporate it. 

12. That the public in various countries has generally ac¬ 
quiesced in the validity of said foreign patents, and the pub¬ 
lic in this and foreign countries has recognized aijd ac¬ 
knowledged the great utility of the invention and generally 
acknowledged and acquiesced in the rights of the plaintiff 
wuth respect to said invention; that a large number of 
licenses have been issued to various concerns in various 
parts of the world under plaintiff’s corresponding fqreign 
patents hereinbefore listed and under said application 
Serial No. 100,069, and large sums have been paid tjo the 
plaintiff for said licenses and for the use of the invention 
and for the privilege of using and securing the veijy re¬ 
markable advantages thereof. Among such licensee^ who 
have been using the invention extensively and have recog¬ 
nized plaintiff’s rights and paid money to the plaintiff for 
the use of the inventions, are the following: 

A. Germany.—A. Borsig G. m. b. H., Berlin-Tegel. 
Deutsche Schiff-und Maschinenbau A. G. 

B. Denmark.—Aktieselskabet Atlas, Kopenhagen. 
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C. Sweden.—Kockums Mekaniska Verkstads A. B., 
Malmo. 

D. Great Britain and Ireland.—a) Wm. Beardmore & 
Co., Ltd., Dalmuir, b) Swan, Hunter & Wigliam Richardson, 
Ltd., Newcastle-on-Tyne. 


E. The Netherlands.—a) De Rotterdamsche Droogdok 
Maatschappij en Scheppsbouw Maatschappij “Nieuwe 
Waterweg”, Rotterdam; b) Maatschappij voor Schepps-en 

Werktuigbouw “Fijenoord”, Rotterdam; c) Kon- 
6 inklijke Maatschappij “De Schelde”, Vlissingen; c) 
N. V. Neederlandsche Fabriek van Werktuigen en 
Spoorwegmateriaal genaamd “Werkspoor”, Amsterdam. 

F. France.—a) Societe des Chantier & Ateliers de St. 
Nazaire, Penhoet, St. Nazaire, Paris; b) Ateliers et Chan- 
tiers de Bretagne, Nantes; c) Worms & Cie, Ateliers et 
Chantiers de la Seine Maritime, Le Trait. 

G. Italy.—“Ansaldo” S. A., Genova-Cornigliano. 


H. United States of America.—American Bauer-Wach 
Corporation, New York. 

I. Japan.—Mitsubishi Zosen Kabushiki Kaisha, Tokyo. 


13. That full details of said inventions and the manner 
of constructing and using the same has become known to the 
world through the publication of plaintiffs foreign pat¬ 
ents, the use of the invention in ships traveling to all ports 
of the world, and the extremely favorable and laudatory 
articles which have been published in the trade papers, 
technical and Engineering periodicals and books and cir¬ 
culars, and therefore unless the rights of the plaintiff in 
said invention be recognized by the United States Patent 
Office and by this Honorable Court, plaintiffs invention will 
be pirated in this country and as a result the plaintiff’s 
rights in foreign countries will be jeopardized and plain¬ 
tiff will suffer great damage and irreparable injury. 

14. That the decision of the Primary Examiner in re¬ 
jecting said claims 14, 15 and 16 was erroneous and con¬ 
trary to law and that the decision of the Board of Appeals 
in sustaining said rejection was erroneous and contrary 
to law; and that the action of the Commissioner of Patents 

in refusing to grant a patent on said claims was er- 
7 roneous and contrary to law; and that the plaintiff 
is without further relief except by this Bill. 
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Wherefore, the plaintitf prays: 

1. That this Honorable Court adjudge and decree the 
plaintiff, Hans Wach, to be the first, sole and original in¬ 
ventor of the invention set forth in his said application 
Serial No. 100,069, and particularly as set forth in thC said 
claims 14, 15 and 16, thereof, and decree that Letter^ Pat¬ 
ent of the United States thereon be issued to him or to his 
assignee or assignees. 

o o 

2. That this Honorable Court issue an order to the de¬ 
fendant, the Commissioner of Patents, to grant said Letters 
Patent for said invention as specified in the aforesaid claims 
14, 15 and 16 of the said application; that this Honorable 
Court issue an order to the defendant, the Commissioner of 
Patents, to grant said Letters Patent for said invention as 
specified in the following additional claims: 


“17. A power plant for ship propulsion, including a 
propeller shaft, a reciprocating steam engine directly con¬ 
nected to said shaft for driving the latter at the same jspeed 
as said engine and with the same torque variation ^s the 
engine shaft, an exhaust steam turbine connected to oper¬ 
ate on the exhaust steam from said steam engine, a hydrau¬ 
lic power transmitter having juxtaposed rotors forming 
a chamber for the circulation of a liquid therein to effect 
rotation of one rotor at substantially the speed of the other, 
but permitting slight slippage therebetween and cushion¬ 
ing of torque variations, a driving connection betweeji said 
propeller shaft and one of said rotors, and a driving con¬ 
nection between said turbine and the other rotor, atj least 
one of said driving connections including a mechanical 
speed reducing gearing, whereby said turbine may operate 
at a substantially higher speed than said propeller shaft or 
steam engine, and whereby the powder of both the steqm en¬ 
gine and turbine is transmitted to said propeller jshaft, 
and whereby the turbine is free of the destructive influences 
of torque variations of the engine shaft. 

8 “18. A power plant as defined in claim il7 in 

which each of said driving connections includes a 
speed reducing gearing, whereby said hydraulic power 


f said 


transmitter is operated at a speed higher than that c>j 
engine and lower than that of said turbine. 

“19. A power plant for ship propulsion, including p, pro¬ 
peller shaft, a reciprocating steam engine connected to 
said shaft for driving the latter, an exhaust steam thrbine 
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connected to operate on the exhaust steam from said steam 
engine, a hydraulic power transmitter having juxtaposed 
rotors forming a chamber for the circulation of a liquid 
therein to effect rotation of one rotor at substantially the 
speed of the other, but permitting slight slippage therebe¬ 
tween, a pinion connected to one of said rotors, a gear con¬ 
nected to said propeller shaft and meshing with said pin¬ 
ion, a gear connected to the other of said rotors, and a pin¬ 
ion connected to said turbine and meshing with said last 
mentioned gear, whereby the hydraulic power transmitter 
rotates at a speed greater than that of the engine and lower 
than that of the turbine, and whereby the power of the tur¬ 
bine is transmitted to the propeller shaft, and whereby the 
torque variations of the propeller shaft are prevented from 
being transmitted to the turbine.” 

and for such other claim or claims as mav be found to de- 
fine said invention; and that such patent be issued in the 
name of Hans Wach or his assignee. 

3. That the defendant be required, if he can, to show 
why the plaintiff should not have the relief hereby prayed, 
and make full, direct and perfect answer (but not under 
oath, an answer under oath being hereby expressly waived), 
according to the best of his knowledge, remembrance, in¬ 
formation and belief, to the several matters hereinbefore 
averred and set forth in the several paragraphs of this 
Bill. 

4. That it may please this Honorable Court to grant unto 
the plaintiff a writ of subpoena ad respondendum issuing 
out of and under the seal of this Honorable Court, directed 
to the defendant, Thomas E. Robertson, Commissioner of 
Patents, commanding him to appear and to make answer 
unto this Bill of Complaint and to perform and abide by 
such orders and decrees herein as to this Court may seem 
required by the principles of equity and good conscience. 

5. And for such other and further relief as may 
9 seem just and proper. 

(Signed at Zurich, Switzerland) HANS WACH. 

CLAIR W. FAIRBANK, 

Attorney for Plaintiff. 

HENRY C. PARKER, 

Associate Attorney. 
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Confederation of Switzerland, 

Canton and City of Zurich, 

Consulate General of the 
United States of America , ss: 

Hans Wach, being duly sworn, deposes and says that he 
is the plaintiff above named, that he has read the foregoing 
Bill of Complaint, and that he knows the contents thereof, 
and that the matters therein stated are true. 

HANS WACH. 

i 

I 

Subscribed and sworn to before me, this 10th day bf De¬ 
cember, 1931. 

HUGH P. RAMSAY, 

Vice Consul of the United States of America. 

American Consulate General, 1931, Zurich, Switzerland. 
(Seal.) i 

American Foreign Service $2.00 Fee Stamp, (^cross 
Stamp:) 3096. 

Fee $2, equal to 10.36. 3096. j 

10 Answer to Bill of Complaint. 

Filed January 20,1932. j 


To the Honorable the Judges of the Supreme Court of the 

District of Columbia: 

Thomas E. Robertson, Commissioner of Patents!, de¬ 
fendant herein, in answer to the Bill of Complaint alleges 
on information and belief as follows: 

1. He admits for the purpose of this suit the allegations 
of paragraph 1 and adds thereto the statement that defend¬ 
ant is an official resident of the District of Columbia. 

2. He admits the allegation of jurisdiction under Section 

4915 R. S. (35 U. S. C. A. 63). I 

3. He has no information respecting plaintiff’s allega¬ 
tions of invention and the non-existence of statutory bars 
except as informed by the Bill and by plaintiff’s application 
for letters patent hereinafter mentioned. 

4. He admits that plaintiff on the 6th day of April 1926 
filed an application for letters patent for Combined fiecip- 
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roeating Engines and Turbines to which Serial No. 100,069 
was given. 

5. He admits that the primary examiner finally rejected 
claims 14, 15 and 16, which claims are recited in paragraph 
5, but denies that said claims are patentable over the fol¬ 
lowing patents, viz.: 

British patent No. 9,963, April 28, 1913; 

British patent No. 193,3S8, April 30, 1924; 

British patent No. 22S,49S, Oct. 15, 1925; 

German patent No. 355,065, March 24, 1921. 

Profert of copies thereof is hereby made. 

6. He admits the allegations of paragraph 6 with refer¬ 

ence to the appeal to the Board of Appeals. 

11 7. He admits the allegations of paragraph 7. 

8. He admits the allegations of paragraph 8. 

9. He denies the allegation that the denial of a patent to 
plaintiff on his application Serial No. 100,069 is erroneous 
and contrarv to law. 

10-11-12-13. He has no information respecting the alle¬ 
gations of paragraphs 10, 11, 12 and 13 except as informed 
by the Bill and therefore denies the allegations. 

14. He denied that the action of the primary examiner in 
rejecting the said claims 14, 15 and 16 is erroneous and 
contrary to law; he denies that the decision of the Board 
of Appeals is erroneous and contrary to law; and he denies 
that the action of the Commissioner of Patents in refusing 
to grant a patent on said claims is erroneous. 

Further answering defendant denies that the said claims 
14, 15 and 16 are patentable to plaintiff as more fully ap¬ 
pears from the statement of the Examiner and the decision 
of the Board of Appeals. Profert of copies thereof is 
herebv made. 

And further answering defendant denies each and every 
allegation of the Bill of Complaint not herein specifically 
and sufficiently denied or admitted, and prays that plain¬ 
tiff’s Bill of Complaint be dismissed. 

Wherefore defendant having fully answered the Bill of 
Complaint denies that plaintiff is entitled to the relief de¬ 
manded or any part thereof and prays that he be hence dis- 
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missed with all costs of the proceedings against the plain¬ 
tiff as provided in Section 4915 R. S. 

THOMAS E. ROBERTSON, j 
Commissioner of Patents , Defendant. 

T. A. HOSTETLER, ; 

Solicitor of the U. S. Patent Office f 

Attorney for Defendant. 


12 District of Columbia, 

City of Washington , ss: 

I, Thomas E. Robertson, Commissioner of Patentb, de¬ 
pose and say that I have read the above answer by me sub¬ 
scribed and know the contents thereof, and that the jstate- 
ments of facts therein made as upon personal knowledge 
are true, and those made upon information and belief I 
believe to be true. 

THOMAS E. ROBERTSON, j 

Commissioner of Patents. 


Subscribed and sworn to before me this 19th dhy of 
January, 1932. 

[seal.] ALBERT W. KAISER, | 

Notary Public , D[ C. 

My commission expires April 6, 1933. 

Order Substituting Defendant. 

Filed September 30, 1933. 
******* 

Upon consideration of the motion filed by plaintiff 
herein, it is hereby ordered this 30th day of September, 
1933, that the Honorable Conway P. Coe, Commissioner of 
Patents, be substituted as defendant for the Honorable 
Thomas E. Robertson, formerly Commissioner of Patents. 

ALFRED A. WHEAT, j 

Chief Justice. 


Memorandum of Court. 

Filed February 9, 1934. 
******* 

I do not think that the addition of reduction gears op one 
side or on both sides of the Fottinger apparatu^ con- 
13 stitutes a patentable invention. I think that the 
Patent Office was right in rejecting the plaintiff’s 
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application on the references—British patents 9963 and 
1933S8 and German 335065. 

The bill should be dismissed with costs. 

BAILEY, J. 

Findings of Fact. 

Filed April 11, 1934. 

******* 

1. The issue of the present suit under Section 4915 R. S. 
is the patentability of the subject-matter of claims 14, 15, 
and 16 set forth in paragraph 5 of the Bill. 

2. British patent No. 193,388, discloses a power plant 
having a propeller shaft 5 to which a high-speed recipro¬ 
cating steam engine 1 is coupled by means of a reduction 
gear. A turbine 2 operated by the exhaust steam of the 
engine is also coupled to the propeller shaft through a 
claw or friction! coupling motor 14 and also through reduc¬ 
tion gearings positioned on both sides of the coupling 14. 

3. British patent No. 9963 discloses a combined recipro¬ 
cating engine and turbine for ship propulsion having a 
reciprocating steam engine c operatively and directly con¬ 
nected to the propeller shaft b and a turbine a operated by 
the exhaust steam of the engine. The turbine is connected 
to the propeller shaft by means of a suitable hydraulic 
transformer of the Fottinger type. 

4. German patent No. 335,065 discloses a reciprocating 
steam engine coupled to the propeller shaft and an exhaust 
steam turbine connected to the propeller shaft through an 
elastic coupling 7 and reduction gearing 3. 

5. The Fottinger patent No. 1,199,359 discloses a 
14 hydraulic device for transmitting power. Fig. 5 
shows a steam turbine and a propeller shaft. The 
shaft I of the steam turbine rotating with high speed is 
coupled with the primary part of the transformer T, while 
the propeller shaft II attached to the secondary part re¬ 
ceives the energy and rotates with lower speed. The patent 
also discloses in sectional views hydraulic transmitting 
and/or transforming devices comprising cooperating driv¬ 
ing and driven rotors for transmitting or transforming 
power. 

6. The use of the exhaust steam turbine for driving one 
of the propellers of a ship and using the reciprocating 
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engine for driving another propeller, was incorporated in 
the S.S. “Otaki” in 1908 by Sir Charles A. Parsonb, and 
that installation proved the large increase in power or 
saving in fuel consumption by the use of the exhaust j steam 
turbine for ship propulsion. 

7. Upon the demonstration of the power increase and 
fuel saving in the S.S. “Otaki” in 1908, there arose imme¬ 
diately the demand for a type of power plant in which the 
power of the exhaust steam of the reciprocating engine 
could be applied to the same propeller shaft. 

8. The idea of utilizing both the reciprocating Engine 

and the exhaust turbine for driving the same propeller 
shaft had been suggested at least as early as 1901 by Sir 
Charles A. Parsons, of Newcastle-upon-Tyne, England, and 
is disclosed in his United States Patent No. 712,7131 (Ex¬ 
hibit I). j 

9. In commercial practice, in ship propulsion plants the 
reciprocating engine rotates at about 60 to 90 revolutions 
per minute, in order that the propeller may be driven at 
the proper speed, and the turbine rotates at about 2,p00 to 
7,000 revolutions per minute, in order that the turbinp may 
have its best efficiency and be of practical size. 

10. A reciprocating engine has a widely varying 
15 torque, due to the back and forth movement of the 
piston, while the turbine has a high speed uniform 
torque. 

11. The idea of connecting a high speed uniform Ijorque 
exhaust turbine to the variable torque shaft of a recipro¬ 
cating engine through reduction gearing and some fo^m of 
connecting means intended to prevent the shock df the 
torque variations of the reciprocating engine from ibeing 
transmitted to the shaft of the turbine, was proposed at 
least as early as 1907, and was disclosed in the ijnited 
States patent No. 902,996, to Sir Charles A. Parsons, 
granted November 3, 1908 (Exhibits 3 and J). 

12. The types of couplings shown in the Fottingeij* pat¬ 
ent 1,199,359 were known to the marine engineering world 
and their characteristics were known as early as 190$. 

13. The Waeh construction was incorporated in two!ships 
during the year 1926 and from then until 1933 had bebn in¬ 
corporated in 225 ocean going vessels by shipyards pf the 
leading countries of the world and had given an increase 
in power of 20% or more or a fuel saving in these 225 
ships amounting to approximately $3,600,000 per year. 
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14. The applicant, Hans Wach was paid 1,500,000 marks 
for his patent rights. 

15. The following patents on the Wach construction have 
been granted in countries having the examination system: 

England, No. 255,815; 

Germany, 492,566; 

Holland, 22,473; 

Denmark, 37,964; 

Norway, 45,210; 

Sweden, 65,973. 

16. Swan, Hunter & Wigham Richardson, Ltd., the owner 
of British patent 9,963 of 1913, and many other ship build¬ 
ing concerns in different countries have taken licenses 
under the Wach foreign patents. 

16 Conclusions of Law. 

1. Plaintiff is not entitled to an allowance of the claims 
14, 15 and 16 as they do not patentably distinguish from 
the art cited in the Answer. 

2. The claims define nothing patentable over British pat¬ 
ents Nos. 9,963 and 193,388 as exemplified in the reduction 
gearing of 193,388 and the hydraulic gear of 9,963 and as 
disclosed in the Fottinger patent No. 1,199,359 (Fig. 5). 

3. The claims are unpatentable over the patents cited 
and as applied in the statement of the Examiner and in the 
decision of the Board of Appeals. 

4. Plaintiff is not entitled to a decree under Section 4915 
R. S. for the claims submitted and the Bill of Complaint 
will be dismissed with costs. 

JENNINGS BAILEY, 

Justice. 


Final Decree. 

Filed April 11, 1934. 

*•••••• 

This cause having come on to be heard and having been 
tried in open Court and argued by counsel for the respec¬ 
tive parties upon the pleadings and proofs adduced and 
submitted to the Court, 

It is adjudged, ordered and decreed this 11th day of 
April, 1934, that the Bill of Complaint in this case be, and 
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the same hereby is, dismissed with costs against the 
plaintiff. 

JENNINGS BAILEY, | 

Justice. 

The plaintiff, Hans Wach, prays an appeal in open Court 
to the Court of Appeals of the District of Colombia 
17 from the foregoing decree and the penalty of the 
undertaking on appeal by said plaintiff, if for jcosts 
only, is hereby fixed in, the sum of One Hundred Dollars 
($100.00), or in lieu thereof, a deposit of Fifty Dollars 
($50.00) in the registry of the Court. 

JENNINGS BAILEY, 


Justice. 


Approved as to form. 

CLAIR W. FAIRBANK, 
Attorney for Hans Wach. 


Memoranda. 

May 1, 1934.—Time to file Statement of Evidence ex¬ 
tended to May 24, 1934. 

May 3, 1934.—$50 deposited in lieu of bond on appeal. 

Assignment of Errors. 


Filed May 14, 1934. 



Now comes Hans Wach, plaintiff in the above entitled 
case and says that in the record and proceedings therein 
there is manifest error and he assigns as errors on appeal 
that the Supreme Court of the District of Columbia brred 
in this, to wit: 

1. In decreeing that the bill of complaint be dismissed, 
whereas the Court should not have dismissed the bill of 
complaint. 

2. In decreeing that the bill of complaint be dismissed, 
whereas the Court should have granted the prayer of the 
bill of complaint. 

3. In decreeing that the bill of complaint be dismissed, 

whereas the Court should have adjudged that} the 
18 plaintiff is entitled according to law to secur^ his 
patent for the improvements or inventions defined 
in the claims of his application. 


16 


HANS WACH VS. CONWAY P. COE. 


4. In decreeing that the bill of complaint be dismissed, 
whereas the Court should have adjudged that Plaintiff is 
entitled according to law to secure his patent for the said 
improvements or inventions as stated in claims 14, 15 and 
16 set forth in the bill of complaint. 

5. In decreeing that the bill of complaint be dismissed, 
and in holding that the claims do not patentably distin¬ 
guish from the art cited in the answer, whereas the Court 
should have held that the inventions as recited in said 
claims are effectively and patentably distinguished from 
said prior art. 

6. In decreeing that the bill of complaint be dismissed, 
and in holding that the subject matter claimed defines noth¬ 
ing patentable over British patents Nos. 9963 and 193,388 
and the hydraulic gear disclosed in Fottinger patent 
1,199,359 (Fig. 5), whereas the Court shotfld have adjudged 
that the invention involved a new combination of old ele¬ 
ments and produced a new and unexpected result and was 
patentable over these prior patents. 

7. In decreeing that the bill of complaint be dismissed 
on the ground that the claims are unpatentable over the 
patents cited and as applied in the statment of the Ex¬ 
aminer and in the decision of the Board of Appeals. 

S. In decreeing that the bill of complaint be dismissed 
and that the Plaintiff is not entitled to a decree under 
Section 4915 R. S., whereas the Court should have adjudged 
that the Plaintiff is entitled to a decree granting the patent 
sought bv the Plaintiff. 

HANS WACH, 

i Per CLAIR W. FAIRBANK, 

Attorney for Plaintiff. 

19 Memorandum. 

May 15, 1934.—Statement of Evidence filed. 

Stipulation. 

Filed May 16, 1934. 

• •••••• 

It is hereby stipulated by and between counsel for the 
respective parties, this Honorable Court assenting, that 
the original exhibits Nos. 1, 2, 3, 4 and 7 may be used as 
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part of the statement of evidence in the matter ojf the 
appeal to the Court of Appeals of the District of Colombia 
in the above entitled cause. 

CLAIR W. FAIRBANK, 

Of Counsel for Plaintiff. 

T. A. HOSTETLER, j 
Solicitor for Defendant. 

Memorandum. 


i 

May 16, 1934.—Statement of Evidence approve^ and 
signed in duplicate. 
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Designation of Record. 
Filed May 16, 1934. 


* 


* 


To the Clerk: 

Plaintiff Appellant, by his attorney, designates tli|e fol¬ 
lowing to constitute the transcript of record on the Appeal 
in the above-entitled cause: 

1. Bill of Complaint. 

2. Answer. 

3. Memorandum opinion. 

4. Findings of Fact and Conclusions of Law. 

5. Decree of April 11, 1934. 

6. Notation of Appeal. 

7. Citation. 

8. Order fixing bond (or cash deposit in lieu therejof). 

9. Memorandum of deposit of $50.00 in lieu of ijmder- 
taking on appeal. 

10. Statement of evidence. 

11. All exhibits mentioned and referred to in the State¬ 
ment of Evidence, except Plaintiff’s Exhibits 5 6, 

which are filed as physical exhibits. 

12. Assignments of error. 


13. This designation. 


CLAIR W. FAIRBANK, 

Of Counsel for Plaintiff. 


2—6252 a 
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Service of the foregoing Designation of Record is hereby 
acknowledged this 14 dav of May, 1934. 

T. A. HOSTETLER, 
Solicitor for Defendant. 

21 Supreme Court of the District of Columbia. 

United States of America, 

District of Columbia, ss: 

I, Frank E. Cunningham, Clerk of the Supreme Court of 
the District of Columbia, hereby certify the foregoing 
pages numbered from 1 to 20, both inclusive, to be a true 
and correct transcript of the record, according to directions 
of counsel herein filed, copy of which is made part of this 
transcript, in cause No. 53872 in Equity, wherein Hans 
Mach is Plaintiff and Thomas E. Robertson, Commissioner 
of Patents, is Defendant, as the same remains upon the 
files and of record in said Court. 

In Testimony Whereof, I hereunto subscribe my name 
and affix the seal of said Court, at. the City of Washington, 
in said District, this 13th day of June, 1934. 

[Seal Supreme Court of the District of Columbia.] 

FRANK E. CUNNINGHAM, 

Clerk. 

22 In the Supreme Court of the District of Columbia. 

In Equity. 

No. 53872. 

Hans Wach, Plaintiff, 


vs. 

Conway P. Coe, Commissioner of Patents, Defendant. 

Statement of Evidence. 

On the hearing of this cause before Mr. Justice Jennings 
Bailey, on December 8, 1933, evidence on behalf of the re¬ 
spective parties, Plaintiff and Defendant, was offered and 
given as hereinafter stated as follows: 

Plaintiff’s counsel offered in evidence the following: 
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(1) Plaintiff’s Exhibit 1.—Certified copy of the file 
history in the Patent Office of the Wach application Serial 
Xo. 100,069 here involved. 

(2) Plaintiff’s Exhibit 2.—Booklet containing copies of 
the following patents set up in the Answer of the 
Defendant: 


British patent Xo. 9,963, April 28, 1913; 
British patent Xo. 193,388, April 30, 1924; 
British patent No. 228,498, Oct. 15, 1925; 
German patent Xo. 355,065, March 24, 1921. 


(3) Plaintiff’s Exhibit 3.—Copy of U. S. pateht to 
Parsons, Xo. 902,996, dated November 3, 1908. 

(4) Plaintiff’s Exhibit 4.—Copy of U. S. patent to Fot- 
tinger, Xo. 1,199,359, dated September 26, 1916. 

23 (5) Plaintiff’s Exhibit 5.—Copies of the following 

patents granted by foreign Patent Offices on jWach 
apparatus: 

England, 255,815 accepted Aug. 26, 1926; j 

Germany, 492,566 granted Feb. 27, 1930; 

Holland, 22,473, granted Aug. 15, 1930; j 
Denmark, 37,964 granted Sept. 9, 1927; j 

Norway, 45,210 granted May 29, 1928; 

Sweden, 65,973 granted Mar. 4, 1926. j 

(6) Plaintiff’s Exhibit 6.—Folder containing certain 
pages from technical journals describing installations of 
Wach apparatus. 

(7) Plaintiff’s Exhibit 7.—Diagrammatic drawing of 
Wach apparatus. 


i 

Defendant’s counsel offered in evidence Exhibits as fol¬ 
lows, to show the state of the art, but not as anticipations: 


(1) Defendant’s Exhibit “H”.—Copy of U. S. patent to 
Fottinger, No. 1,199,360, dated Sept. 26, 1916. 

(2) Defendant’s Exhibit “I”.—Copy of U. S. patent to 
Parsons, Xo. 712,713, dated November 4, 1902. 

(3) Defendant’s Exhibit “K”.—Copy of U. S. patent to 
Oddie, No. 861,047, dated July 23, 1907. 

(4) Defendant’s Exhibit “L”.—Copy of U. S. patent to 
Metten, No. 1,047,908, dated Dec. 17, 1912. 

(5) Defendant’s Exhibit “N”.—Copy of U. S. patent to 
Curtis & Lovell, No. 1,150,250, dated August 17,1915. 
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24 J. Nikolaus Kiep. 

J. Nikolaus Kiep, a witness called on behalf of Plaintiff, 
being duly sworn, testified as follows: 

Direct examination. 

By Mr. Fairbank: 

I am J. Nikolaus Kiep, a marine engineer by profession. 
I was born in Glasgow, Scotland, in the year 1882, of Ger¬ 
man parentage, as a British subject. My present resi¬ 
dence is in Hamburg, Steinstrasse 23. 

I entered marine engineering in the year 1899 as an ap¬ 
prentice in a shop which manufactured steam steering gear. 
They, in fact, were the inventors of steam steering gear. I 
was later—this was in Glasgow, Scotland. Later, I was 
with a firm engaged in the manufacture of steam accesso¬ 
ries for ships. Later, again, with one of the best known 
shipbuilding and engineering companies in Great Britain. 
Later on I studied in a technical high school in Berlin, 
where, in the year 1911, I was graduated, or made my 
diploma, as it is called there. After that I was for a year 
assistant to the Professor of Engines and Steam Turbines, 
and then entered the service of Messrs. Krupp, in the Ger¬ 
mania Yard, at Kiel. The Messrs. Krupp were famous in 
building ships, especially submarines. Then I was for 
four years a soldier, as I had in 1912 changed my nation¬ 
ality and become a German subject. After the war I was 
again with the Messrs. Krupp until the beginning of 1922, 
when I came to Hamburg and there went into the work on 
the commercial side of marine engineering, selling 

25 machinery, for ships; and in 1927 I entered the serv¬ 
ice of the Vulcan Company as engineering director 

of the Vulcan Yard in Hamburg, under Professor Doctor 
Bauer, who was responsible for the engineering of all the 
companies under Deutsche Schiff-und Maschinenbau Ak- 
tiengesellschaft, Hamburg, of which the Vulcan Company 
was one. I am still is this position. 

The first installation of exhaust turbines connected to 
receive exhaust steam of reciprocating engines for ship 
propulsion was that done by Sir Charles Parsons, in the 
ship Otaki of the New Zealand Shipping Company, in 1908. 

The advantage of the exhaust turbine connected with a 
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reciprocating engine, so far as power or fuel consumption 
is concerned, is as follows: When steam expands cjlown, 
say from boiler pressure to condenser pressure, ijt ex¬ 
pands, roughly two hundred times. It is impossible td take 
up this expansion in a reciprocating engine without having 
cylinders about as large as this room, and they could not 
be put into a ship. Consequently one is limited to ajn ex¬ 
pansion in which the expansive properties of the steam are 
not completely utilized in the ordinary steam reciprocating 
engine. The only known machine today which permits 
almost unlimited expansion of steam is the steam turbine. 
Consequently, after the steam has worked in the recipro¬ 
cating engine, if one adds a steam turbine to the end of it 
and lets the steam work in this turbine before entering the 
condenser, there must be a considerable gain. This fact 
was already known prior even to 1908, but Parsons was the 
first man to realize such a plant. 

26 Steam expanding from a higher pressure to a 
lower pressure has not the same energy in jit as 
steam expanding from a low pressure to a still lower 
pressure. For instance, if steam expands from 60 to 70 
pounds per square inch down to 6.4 pounds per square inch, 
the potential energy of the steam is only equivalent to 4.2 
thermal units, whereas if it expands down from 70 pounds 
per square inch to 0.7 pounds per square inch it has a 
thermal capacity of 81.4 units. This is almost twenty times 
as much. So the steam at lower pressure is extremely 
valuable, and that is just what the exhaust turbine utilizes; 
and the net result is that you get a power increase fcjr the 
same steam and fuel consumption theoretically of anywhere 
from 30 per cent, even up to 35 per cent., depending on the 
kind of engine, and a gain in power of anywhere between 
20 and 25 per cent.; in some cases more. 

This was all known in 1908 and proved out in the Otaki. 
Not only that, but all in all 23 vessels, including the Reso¬ 
lute, the Reliance, the Olympia and the Titanic—and not 
only British vessels, but vessels of all countries, including 
France and Italy, and even Japan. I do not believe there 
was any American vessel included in this list. Hovjever, 
the figures gained in that case were not as great as stated, 
because in that case the exhaust turbine was driving a sepa¬ 
rate propeller situated between the other propellers, the 
wing propellers which were driven by reciprocatorsj and 
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this propeller was working under very poor conditions, 
being disturbed by the water from the other propel- 

27 lers. Consequently in this case these figures were 
not realized, but only a gain of something like 13 or 

14 per cent. But it was perfectly sufficient to justify the 
construction of all these large and costly vessels for the 
installation of reciprocating engines and turbines. 

None of those vessels had less than three propellers, and 
not a single one of them had the exhaust turbine connected 
to drive the same shaft as the reciprocating engine. 

I would roughly estimate that of the ocean going vessels 
at least 90 per cent., if not more, are of one or two propeller 
type. That is made up mostly of tramp steamers or 
tankers and small freighters. 

The first attempt to solve the problem of connecting ex¬ 
haust turbine to the shaft of the reciprocating engine so 
that both the turbine and the reciprocating engine would 
drive the same shaft, was made by Sir Charles Parsons, 
who had also designed and built the Otaki, because the 
Otaki had shown him in practice what was known in theory, 
what a great advantage there was in adding an exhaust 
turbine to a reciprocator. He also saw it was not possible 
to get it into a large percentage of ships. He at once 
tackled the problem of the exhaust turbine connected to one 
and the same shaft with the reciprocator. 

That was disclosed in United States patent No. 902,996, 
(Exhibit 3), applied for April 29, 1907 and issued Novem¬ 
ber 3, 1908. There was a British patent a half a year 
before. 

This patent discloses four different ways in which Par¬ 
sons attempted to solve the problem of connecting the 
exhaust turbine to the shaft of the reciprocating 

28 engine, i One is electrical transmission. The second 
is what he calls special wound gearing. The third is 

multiple chain gearing with equalized tension. The fourth 
is multiple helical gearing with equalized tension. 

None of those systems proved to be commercially 
practicable in operation. Sir Charles Parsons during his 
life—he died two years ago—never put any one of those 
ideas into practical effect, because he came to the conclu¬ 
sion that the various methods he had proposed were either 
too expensive or would not work in practice. 

There are two special problems involved in connecting 
a turbine to a reciprocating engine shaft. One is that the 
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reciprocator necessarily runs at a low speed, say, ajaywhere 
between 60 and 90 revolutions per minute, as it mujst adapt 
itself to the speed which is required by the propeller w’hich 
it drives. The turbine, however, in order to be j efficient 
must run at a very high speed, say, any speed, according 
to the size of the turbine, between 2,500 and 7,000 revo¬ 
lutions. 

That is one side of the problem. The other side, how¬ 
ever, is that the turbine has a perfectly even torque. 
Torque may be defined as the power which makes tjhe shaft 
go around. In a reciprocating engine the torque is very 
uneven; and if you try to combine these two together 
without some form of adapting the unevenness of the one 
torque to the evenness of the other torque, something will 
break. The difficulty is, when one is running at very much 
higher speed than the other, to combine these two by some 
means. 

29 Torque is the force which causes the shaft to turn. 

For an example of why the torque is irregijlar in a 
reciprocating engine, take an automobile engine, which is 
also a reciprocating engine. If we start at the top! end the 
power which the piston exerts on the shaft is zerq. Then 
it has a maximum just about the middle of the stroke, and 
at the bottom of the stroke it is again zero. As it cbmes up 
again the maximum is at the middle of the stroke and at 
the top it is again zero. Consequently the power! volume 
is from zero to maximum, maximum to zero, whicjbi means 
that the torque is very uneven, and one could only get an 
even torque in a reciprocating engine if one had ah infinite 
number of cylinders, which is impossible. A turbiiie, how¬ 
ever, has a perfectly even torque. It is like a windmill 
where the wind is blowing "with an even force around the 
circumference, and consequently the torque is absolutely 
even. 

In Parsons’ construction he proposed to use springs to 
take up the shock of this unequal torque. A spripg does 
not act in that way. It only acts in that way in a certain 
sense. It acts at the moment, but it starts to vibrate back¬ 
wards and forwards and causes new shocks which ^re very 
disagreeable and are even so harmful as to darrjage the 
gearing. One might perhaps compare it with the spring 
action of an automobile. Everybody knows how disagree¬ 
able it was to ride before we got shock absorbers. The 
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spring took away the initial shock, but the whole body 
oscillated, and the springs started to oscillate; and that is 
why one fitted shock absorbers to his automobile to stop 
this oscillationi of the spring. The couplings which are 
shown in the Parsons specification are elastic couplings 
because they use springs. 

30 To my knowledge the next people who took up this 
problem were Messrs. Swan, Hunter & Wigham 

Richardson, Ltd., Newcastle-On-Tyne, who in 1913 took out 
a British patent, No. 9963 (Exhibit 2), on the combination 
on one shaft of an exhaust turbine and a reciprocating 
engine. 

Swan, Hunter & Wigham Richardson, Ltd., are one of 
the largest British shipbuilding concerns. They are 
associated with the Wallsend & Slipway Company, the 
head of which was Andrew Laing, the builder of the Maure¬ 
tania, and they were responsible, these two companies 
together, for the production of the largest tonnage of any 
single shipbuilding concern in Great Britain. 

Swan-Hunter proposed to connect the exhaust turbine to 
the shaft of a reciprocating engine through the so-called 
Fottinger transformer, which is a hydraulic speed reduc¬ 
ing mechanism. Figures 8 to 17 of the Fottinger patent 
1,199,359, Exhibit 4, show various diagrammatic represen¬ 
tations of such a transformer. 

The construction by Swan-Hunter to which I have re¬ 
ferred was never put into commercial use, because Swan- 
Hunter soon realized that the efficiencv of such a combina- 

w 

tion would be far too low. The Fottinger transformer, 
even taking only a speed reduction of 1 to 5, has a trans¬ 
mitting efficiency of not more than 85 per cent. Now, if we 
go to a still higher reduction the efficiencv falls right awav. 
Further, a speed reduction of 1 to 10 would be only, say, 60 
per cent efficient. Well, now, as stated before, the turbine 
must necessarily run at very high revolutions, say 3,000 
revolutions, and taking a reciprocator running at 

31 100 revolutions, we would require a speed reduction 
of 1 to 30. This, however, is perfectly impossible as 

a transformer would have no practical efficiency at all. 
Consequently this whole combination would never work, 
besides which it would have required so big a turbine on 
account of the small speed reducing capacity of the trans¬ 
former that the turbine would take up far too much room 
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on the vessel. Swan-Hunter realizing that, never built an 
installation of this sort. 

They w^ere building ships with the exhaust turbine and 
reciprocating engines driving separate propeller shafts. 
The Reina Victoria for Italy was built by Swan-Hunter in 
1913, which is the same date when they took out this patent 
for combining both on one and the same shaft, whereas the 
vessels, as I have already stated, used an exhaust tqrbine 
working on a separate shaft. 

The Reina Victoria Eugenia had four shafts. The two 
center shafts were driven by reciprocating engines c^irect, 
and the two so-called wing shafts by the exhaust turbines, 
each of which received its steam from the reciprocators. 

The next attempt that I know of was by Professor Doctor 
Bauer, Chief Engineer and Director of the Vulcan Com¬ 
pany at Hamburg. Dr. Bauer in 1895 entered the service 
of the Vulcan Company who at that time were the bijggest 
and most outstanding shipbuilding concern in Germany. 
During the years 1895 to 1905 thev built all the crack liners 
on the Atlantic, starting with Kaiser Wilheim der 
32 Grosse, Deutschland, Crown Prince Wilhelm] and 
others, all of which were holders of the so-called “At¬ 
lantic blue ribbon”. Dr. Bauer was responsible for tlje de¬ 
sign of the machinery on the Deutschland. The Deutsch¬ 
land w’as the latest of these ships. Then he was entirely 
responsible for the design of the machinery of the Im- 
perator, now called the Berengaria, which at that time was 
the largest ship of its type, and was the type of ship of the 
Leviathan now belonging to the United States, which was 
later built bv Blohm & Voss, Hamburg. 

After the war Dr. Bauer became engineering director of 
all the companies belonging to the Deutsche Schiff-und 
Maschinenbau Aktiengesellschaft, which in the meantime 
had acquired the Vulcan Company; and as I said, he was 
responsible for the machinery on the Bremen, the first ship 
after the war to again take the blue ribbon on the Atlantic. 
The Italians decided to build two new ships, the Re^ and 
the Conti de Savoie. He designed the machinery of the Rex. 

The blue ribbon of the Atlantic, so far as I knowj was 
first started by the British in about 1860, when the racing 
across the Atlantic began. The ship that had the best 
speed record across the Atlantic was then designated as 
the blue ribbon. 
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Dr. Bauer’s first proposal to solve this problem of con¬ 
necting the exhaust turbine to the shaft of the reciprocator 
was similar to that of Parsons. He proposed putting in 
reduction gearing and an elastic coupling between the 
reciprocating steam engine and the exhaust turbine. 

33 This is shown in Fig. 7 of Dr. Bauer’s German pat¬ 
ent No. 335,065, of April 28, 1918 (Exhibit 2). The 

elastic coupling is shown at 7 in the drawing of the patent, 
and is illustrated as interposed between the turbine and the 
pinion. The turbine is marked 2, and the reciprocating en¬ 
gine is marked 1. Triple expansion means three cylinders. 
The gearing 3 connects the exhaust turbine to the shaft of 
the reciprocator, and thus to the propeller shaft. The elas¬ 
tic coupling 7 is in between the pinion and the exhaust 
turbine. 

Neither Dr. Bauer nor his company ever built such a 
construction as that shown in the German patent, as they 
came to the conclusion that it would not work because he 
had not found any type of elastic coupling which would 
meet the conditions required. At the time he applied for 
the patent he thought it might be possible to get such an 
elastic coupling, but he never did succeed, because on going 
further into the matter he came to the conclusion that there 
was no elastic coupling in existence which vrould meet these 
requirements. Consequently the installation was never 
built. 

The next attempt, so far as shown by patent records, was 
that of the Allmanna Svenska Elektriska Aktiebolaget, 
which means the Swedish General Electric Company. They 
attempted (in British patent 193,388 (Exhibit 2) ), to solve 
the problem by connecting the reciprocating engine to the 
turbine by means of double reduction gearing, interposing 
between the turbine and the first reduction a coupling which 
in their specifications they call a claw or friction coupling. 
That is shown in the drawing at 14. The reciprocating 
engine is stuck away up in the top and is shown at 1. 

34 The exhaust turbine is number 2. The first set of 
reduction gearings are 6, 9, 10 and 12, and the sec¬ 
ond set are 16 and 4. This construction was never built. 

In my considered opinion a friction coupling or friction 
clutch would not work at all in a construction of this kind. 
Take as an example an automobile, in which a friction clutch 
when engaged acts just the same as a solid clutch and does 
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not permit of play between the two shafts which are con¬ 
nected with each other. Consequently there would b^ such 
a strong hammering action on the teeth of the gearing in 
this combination that it would soon smash. A jaw dutch 
would work just exactly the same in that respect. It allows 
no play at all. 

Parsons proposed to use an elastic coupling with Reduc¬ 
tion gearing; he also proposed an elastic coupling Vith a 
drive chain; he also proposed to use an electric drivR, and 
also a flexible shaft drive. Swan-Hunter proposed to use 
the Fottinger transformer; Dr. Bauer proposed to Use an 
elastic coupling; and the Swedish General Electric pro¬ 
posed to use a friction or jaw clutch. No one of tho^e was 
ever built, and if thev had been built thev never would have 
worked. That is my opinion, and evidently theirs, dr else 
thev would have built them. 

Dr. Wadi proposed to solve the problem by putting in 
place of the elastic coupling or jaw coupling proposed by 
the other people the so-called Fottinger or Vulcan 
coupling. 

35 I will describe the Wadi construction, referring to 
the diagrammatic drawing (Exhibit 7). Here |to the 
right (indicating) is the crank shaft of the reciprocating 
engine. The engine is only designated by its crank shaft. 
To that is connected through a so-called quill-drite the 
main gear wheel out here on the drawing (indicating), 
called the second reduction wheel. Into this second reduc¬ 
tion wheel meshes the second reduction pinion. To the 
second reduction pinion is connected one part of the Fot¬ 
tinger coupling. To the other part of the Fottingejr cou¬ 
pling is connected the gear wheel of the first reductiojn, and 
into this gear wheel of the first reduction engages the 
pinion of the exhaust turbine which is shown to th^ right 
of the drawing. 

The essential difference between this construction and 
that shown in the Swedish General Electric patent is the 
substitution of the Vulcan or Fottinger coupling ia place 
of the other forms of coupling proposed. The Fottinger 
coupling and the friction coupling are in no way equiva¬ 
lent. They are something totally different altogether. A 
friction coupling or a friction clutch, when connected to¬ 
gether, as I have already stated—when engaged it jis ab¬ 
solutely solid and allows no play between the two jshafts 
which are in engagement. The same applies to a jaw 
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clutch. The only clutch known today which permits, while 
transmitting the full torque, a play between the two shafts 
so that each shaft can follow its own law, is the Vulcan 
or Fottinger coupling. The elastic coupling permits an 
interplay of the shafts, but as I mentioned before, it is 
exactly like a spring. It goes in one direction and 

36 then it comes back again, whereas in the Fottinger 
or Vulcan coupling there is no comeback, so that 

there is no oscillation between the two. Consequently a 
spring coupling can often do more harm than good. 

The coupling that is used in the Wach application here 
before the Court is substantially the same as shown in 
Figs. 4 and 3-A of the Fottinger patent 1,199,359, Exhibit 
4. The first patent on the Fottinger coupling was applied 
for in 1905. It became generally known to the marine en¬ 
gineering world through lectures held by various people, 
and demonstrations built by the Vulcan Company, with 
whom Fottinger was at that time connected as a young 
engineer. Abqut 1907 and 1908, it became general knowl¬ 
edge. 

Dr. Bauer was connected with the Vulcan Company at 
that time as engineering director, and he was responsible 
for the Vulcan Company taking up the Fottinger inven¬ 
tion. He has been familiar with the Fottinger coupling 
from its inception in 1905 until the present day. Fottinger 
hydraulic devices of the character shown in this patent 
were put into commercial use beginning shortly after that. 
The Vulcan Company at once started to build an experi¬ 
mental plant for Fottinger transformers. Later on, also, 
it started to build experimental Vulcan couplings. Some of 
those were put into commercial use, especially the Fottin¬ 
ger transformers, built to the extent of about 280,000 horse 
power by the Vulcan Company, and they came into German 
warships and also into German commercial vessels, the 
most notable one of which being the Terpitz, now Empress 
of Scotland, of the Canadian Pacific line. In no one of 
those installations v 7 as the coupling used in connection with 
an exhaust turbine. 

37 I know of no reason whv Dr. Bauer did not use 
this Fottinger coupling instead of proposing to use 

an elastic coupling in his German patent No. 335,065. 
Probably he didn’t think of it. 
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There was no company in the world more familial with 
the Fottinger coupling than Dr. Bauer’s company iii 1918 
when he applied for this patent, because we developed the 
Fottinger transformer and the Vulcan coupling, aid we 
did all that development work. I mean by “we” thq Vul¬ 
can Company, of which Dr. Bauer, from 1905 on, was the 
chief engineering director. 

Mr. Hans Wach was an engineer who was first }n the 
Germania Yard at Kiel, like myself. I knew him from 
that time. He then became engineering director cif the 
Tecklenburg Yard in Wesermunde, near Bremen, ^t the 
time of Wach’s invention there was no connection between 
that company and the Vulcan Company. The connection 
came later when both the Vulcan Company and the Teck¬ 
lenburg Company were bought up by the Deutsche Schiff- 
und Maschinenbau Aktiengesellschaft, a company which 
had just been formed in Bremen. 

Dr. Wach built an experimental installation in 1926>. At 
the time when Dr. Wach put forward this idea ther^ was 
very little faith in building a demonstration plant, sphere 
was very little faith on the part of his own company as 
to the possible commercial success of such an installation. 

Consequently he made an agreement with his com- 
38 pany that he, out of his own pocket, would take a 
certain percentage of the risk and the cost invplved 
in building this experimental installation, however, a|t the 
same time making an agreement with the company that 
if it was a commercial success they would pay him 4 cer¬ 
tain sum. 

I suppose the reason why his company had doubts as 
to the commercial success of this was that they knew other 
people, such as Sir Charles Parsons, had already tried to 
tackle this problem, and they had not been successful!. 

After the thing had been proved a commercial success 
the company, the Deutsche Schiff-und Maschinqnbau 
Aktiengesellschaft, of which the Tecklenburg had become 
a part, paid to Dr. Wach the sum of one and a half! mil¬ 
lion marks, which at the normal rate of exchange is 4bout 
$380,000, for his invention. j 

This experimental installation, after having been dejmon- 
strated to a large number of engineers all over the coun¬ 
try, also foreign countries, was put into the trawler Serius, 
in the autumn of 1926. 
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The invention has been put into use, up to the present, 
in 225 ships of various nationalities, including German, 
British, American, French, Swedish, Dutch, Japanese and 
Norwegian. The collective horse power of those installa¬ 
tions is somewhat over 900,000. 

The effective saving in those 225 ships as the result of 
the installation of this invention is, roughly, over three 
million dollars per year, which can be shown by the fol¬ 
lowing calculation: 

39 Of the 900,000 horse power fitted out with exhaust 
turbines, roughly 600,000 are coal-fired and 300,000 

oil-fired. A coal-burning vessel burns about 1.4 pounds of 
coal per i. h. p. per hour. This would mean that 600,000 
indicated horse power would have a total coal consumption 
of 840,000 pounds of coal per hour. Experience has shown, 
that through the exhaust turbine roughly 20 per cent of 
this coal could be saved. Twenty per cent of 840,000 pounds 
equals 168,000 pounds per hour. Now, one assumes that 
the average number of steaming days is 200 per year of 
24 hours each. This sum would have to be multiplied by 
4,S00—200 times 24. This give a total saving per year of 
860,400,000 pounds or 385,000 tons. If one takes the world 
price of coal at $6 per ton, this means an annual saving 
of 2.3 million dollars. 

Carrying through the same calculation for an oil-fired 
ship—and I estimated that there were 300,000 i. h. p. oil- 
fired—we arrive at a saving of 1.29 million dollars, which 
all in all, both added together, in the saving in coal-fired 
and oil-fired ships, gives an annual saving of 3.6 million 
dollars in the 225 ships fitted out with the Bauer-Wach 
exhaust turbine. 

The invention has been patented in a large number of 
countries—Germany, England, France, Holland, Sweden, 
Norway, Denmark, Japan—at any rate, in a number of 
countries. I do not know how many in all. To my knowl¬ 
edge the patent has not been refused by any Patent Office at 
all. 

40 The patents in Plaintiff’s Exhibit 5 were all 
granted in countries having the examination system, 

and that Exhibit does not include many patents on the 
Wach svstem in countries which do not have the examina- 
tion system. I believe the most thorough examination is 
in the German Patent Office. 



Not all of the ships that I have referred to, the 225, |have 
been built by our German company. Only a part o^ the 
ships have been built by the German company. The rest 
have been built by our licensees, which are A. Bcjrsig, 
G. m. b. H., Berlin Tegel; Kockums Mekaniska Verk^tads 
A. B., Malmo; Wm. Beardmore & Co., Ltd., Dalmuir; Swan, 
Hunter & Wigham Richardson, Ltd., Newcastle-on-Tyne; 
De Rotterdamsche Droogdok Maatschappij en Scheeps- 
bouw Maatschappij, Nieuwe Waterweg, Rotterdam; Maat- 
schappij vor Scheeps-en Werktuigbouw, Fijenoord, j Rot¬ 
terdam; Koninklijke Maatschappij, De Schelde, Vlissin- 
ger; N. V. Nederlandsche Fabriek van Werktuigeii en 
Spporwegmateriaal genaamd, Werkspoor, Amsterdam; 
Societe des Chantier & Ateliers de St. Nazaire, Penlioet, 
St. Nazaire, Paris; Ateliers et Chantiers de Bretggne, 
Nantes; Worms & Cie., Ateliers et Chantiers de la $eine 
Maritime, Le Trait; American Bauer-Wach Corporation, 
New York; Ansaldo S. A., Genua-Cornigliani Mitsubishi 
Zosen Kabushiki Kaisha, Ltd., Tokyo-Kobe. 

None of those companies has disputed the validity of 
the patent rights in the Wach invention, and all of them 
are paying royalty under the various patents that have 
been granted in those countries. 

Up until now two of these 225 ships, less than one per 
cent, have been American ships. The American merchant 
marine is the second largest. It comes after the British. 

My opinion is that the invention has not beei^ put 
41 into use for the benefit of the Amercian ship owners 
to the same extent that it has been for the foreign 
ships, because there was no patent protection here; nobody 
would put up any money. 

The success of all these installations has been the occa¬ 


sion for a great amount of publicity in all techanical jour¬ 
nals, British, German, American, Dutch, Swedish, and so 


forth, since the invention first went into commercial 


use. 


By Mr. Fairbank: 

I would like to call particular attention to one article 
in Exhibit 6, which is a report of a speech of Lieutenant 
Commander Sir Arthur B. T. Cavzer, Bart., being a presi¬ 
dential address to the Institute of Marine Engineers, 
giving his comments regarding the Bauer-Wach system 
for the benefit of the Marine Engineering Society. 





32 


HANS WACH VS. CONWAY P. COE. 


42 By the Witness: 

In these articles the system is referred to as the Bauer- 
Wach systemi in many cases. That name is used because 
Dr. Wach, the applicant, was the first man to use the 
coupling, but the coupling which he was using was the 
Vulcan coupling as developed by the Vulcan Company; but 
you will notice that he only knew of the properties of the 
coupling which were generally known, and he knew very 
little else of the whole coupling. You will notice in the 
specification he shows a coupling which is quite an obso¬ 
lete type, not used today any more. Dr. Wach did not get 
on with the affair on account of the coupling side. Con¬ 
sequently he came to terms with Dr. Bauer. It was recog¬ 
nized by him that Dr. Bauer had been responsible for the 
development of this Vulcan coupling and had also had 
ideas about it long before Dr. Wach, and also, Dr. Bauer 
being a man of standing internationally in the marine en¬ 
gineering field, it was decided to call the system Bauer- 
Wach. But of course Dr. Bauer recognizes that Dr. Wach 
is the inventor of this system, insofar as he first had the 
foresight to put in this coupling. 

43 There are many other advantages in this system 
besides! the advantage to which I have referred in 

the saving of fuel consumption and getting additional 
power, due to the use of the exhaust turbine, and which 
do not belong to any of the systems here quoted and which 
cannot be obtained by any other form of coupling at pres¬ 
ent known. The first advantage is that the exhaust turbine 
can be connected to and disconnected from the reciprocator 
at will by simply letting fluid into the coupling or exhausting 
the fluid out of it. It is not possible with the powers in 
question here to build a friction coupling or any other 
form of mechanical coupling which can do the same. They 
are all limited to comparatively small powers, whereas the 
powers for which you can build a Vulcan coupling are ab¬ 
solutely unlimited. For transmitting 30,000 horse power 
disconnectible couplings have been built. So you can dis¬ 
connect them at any time you like, which is especially de¬ 
sirable when you are maneuvering, so that the engine is 
not hampered by the exhaust turbine when going astern. 
The other systems do not disconnect the exhaust turbine 
from the reciprocator when about to go astern or to go 
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backwards. They require special equipment which costs 
money, takes up desirable space, and hampers the handling 
of the reciprocator. 

The difference between the Fottinger coupling an<jl the 
Fottinger transformer is that the Fottinger transformer 
is a hydraulic speed reduction mechanism. The hydraulic 
coupling has no speed reduction in it. It is simply a nieans 
for coupling two shafts together whereby the speed df the 
primary shaft, the input shaft, is about equal to that of 
the secondary shaft. 

44 Swan-Hunter attempted to put in the Fottinger 
transformer and failed, and Wach put in the Fpttin- 

ger coupling and succeeded. 

In the case where the turbine is on a separate propeller 
shaft the saving effected is less than if it is on one and the 
same propeller shaft. As I stated before, the separatd pro¬ 
peller driven by the turbine is working between the! pro¬ 
pellers of the reciprocating engine and is disturbed by the 
flow of water from the two side propellers, and thd pro¬ 
peller is inefficient, and consequently, also the tufbine. 
These installations are the same as were on board the Ptaki 
and the Titanic, and so forth. With such an installation 
there is only a saving of about 12 to 13 per cent., whereas 
if they are combined, the exhaust turbine on one ahd the 
same shaft as the reciprocating engine, you can get k sav¬ 
ing of 20 per cent., which I would call a conservative aver¬ 
age, and even more. We have had cases of 25 per cent. 

At the moment I do not know of any one that is running 
less than 20 per cent. There may be one or two where per¬ 
haps the saving is only 18 per cent. Against that we have 
several that are over 25 per cent. 

The payment to Dr. Wach of 1,500,000 marks is the 
largest sum which has ever been paid to any inventor in 
Germany in the marine engineering field. 

As to the relative transmission efficiencies of the Fottin¬ 
ger coupling and the Fottinger transformer, I would esti¬ 
mate for the Fottinger transformer as used ih con- 

45 nection with an exhaust turbine, an efficiency of not 
more than 60 or 65 per cent. Using the Fottinger 

coupling in connection with the mechanical gearing as Wach 
has done, the efficiency is on the order of 95 per cent, j 
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There is a very special advantage of using the coupling 
in between the two sets of the reduction gearings as shown 
in the Wach patent specification. The dimensions of a 
hydraulic coupling of this type are dependent on the speed 
of the revolutions. Consequently, if you tried to put a 
hydraulic coupling on the shaft of the reciprocator, which 
necessarily runs at a very low speed, somewhere around 
60 to 90 revolutions, the coupling would be so big that you 
could not fit it into the ship without going into the so-called 
double bottom. That is impossible. The other alternative 
is to have a coupling on the turbine shaft—in the case of 
the turbine shaft the revolutions are high enough, and they 
are, in fact, too high, because we get into circumferential 
speeds which would necessitate making a coupling of high 
tensile steel, and it thus would be very expensive. Only if 
I interpose it between the two reduction gearings where 
Wach has placed it in his patent, do I get a coupling of 
correct dimensions which would be made of ordinary ma¬ 
terial, ordinary cast iron, and therefore cheap. 

There is still one other advantage. The second reduc¬ 
tion, as shown on the drawing here, has two gear wheels, 
one pinion meshing with a big gear wheel and a wheel mesh¬ 
ing with the pinion of the turbine. Both this wheel 
46 and the wheel meshing with the pinion of the turbine 
have to adapt themselves to the turbine pinion. The 
pinion meshing with the wheel of the second reduction has 
to adapt itself to this wheel (indicating.) Both are, how¬ 
ever, more or less fighting against each other; and if you 
have your pinion in here (indicating), one or two of the 
wheels would suffer and probably break. It was very in¬ 
genious of Dr. Wach to place the coupling in just this place, 
because that is the only position. We ourselves have tried 
again and again to find a better position for the coupling, 
but have never found one, and all our installations show the 
coupling in the place indicated in the Wach application. 

The efficiency of the Fottinger coupling was first gener¬ 
ally known I would say about 1908 or 1909, which is about 
the same time that it became evident that the transformer 
was not nearly as efficient as the coupling. The coupling 
has an average efficiency of 97 to 98 per cent., and the trans¬ 
former at best 85. This coupling was generally known at 
the time of Dr. Bauer’s invention in 1918; to the Swedish 
General Electric; and I assume Swan-Hunter must also 
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have known of that, as it was generally known in the ifiarine 
engineering field. 

As one familiar with the past history and who h^s had 
practical experience in the marine engineering fi61d, I 
would say that the three outstanding leaders or gefiiuses 
of the marine engineering field in the last fifty years 
are: 

47 First of all, Sir Charles Parsons. He is not only 
responsible for the development of the modern jsteam 

turbine and the introduction of steam turbines into! ships 
for propulsion, but he built the first one. He then also in¬ 
troduced gearing into marine propulsion against the oppo- 
sion of the whole world, which considered it an impossibil¬ 
ity. He also visualized the possibilities of the combination 
of a reciprocating engine and steam turbine, as shown in 
the vessels Otaki, and so forth, which I have mentioned be¬ 
fore. Those are his outstanding achievements. 

Second in order I would perhaps name Mr. Andrew 
Laing, the head of the combined Wallsend and Slipway and 
Swan-Hunter, who built the Mauretania, perhaps one of 
the most successful ships that ever crossed the Atlantic— 
thirty years old and still going strong. 

Third, I would name Dr. Bauer, who many yeairs ago 
wrote a book on marine engineering which has become the 
bible of marine engineers and has been translated i^Lto all 
languages, including the Japanese. His name is kno^vn all 
over the world; besides which he was responsible fbr the 
machinery of later ships like the Deutschland, one fc>f the 
Atlantic blue ribbon ships. He was responsible fd)r the 
machinery of the Imperator, now the Berengaria; lastly 
the S. S. Bremen and the Rex, both blue ribbon holders. 
Further, he is the man under whom there was developed 
the Vulcan or Fottinger coupling, the development qf this 
coupling having begun at least after Fottinger had 

48 left the service of the Vulcan Company and become 
a professor, and they were a very long way] from 

the coupling on paper and in practice. It required a lot 
of development work. 

All of these men had vast financial and technical re¬ 
sources to aid them in their research work. 

Neither Dr. Bauer nor the Vulcan Company was in any 
way connected with the Tecklenburg Company at thb time 
of the trials and tests of the Wach invention in the ^erius, 
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the first ship that it was put in. The connection came later, 
in 1926, when both companies were bought up by Deutsche 
Schiff-und Maschinenbau Aktiengesellschaft, which had in 
the meantime been formed in Bremen for the acquisition 
of shipbuilding yards for forming a shipbuilding trust. 

One of the advantages of this invention is that not only 
can it be in installed in new ships, but also in existing ships. 
In putting it into an existing ship it is necessary only to 
disconnect the propeller shaft from the main engine, take 
out a piece of the propeller shaft and put in the exhaust 
turbine and outfit, which is a complete set in itself, and 
connect up the piping with the reciprocator and perhaps 
make some slight alterations in the condenser. 

I will refer to a few typical ships which have been con¬ 
verted, and give the horse power of the ships before and 
after conversion, with their fuel consumptions. 

For instance, we can take the Capnorte, a twin-screw 
freight and passenger steamer of the Hamburg South 
American line. Before conversion the horse power was 
6,200. After conversion it was 7,250, at the same steam 
consumption. 

49 We hdve Ranchi, a British ship belonging to the 
Peninsular & Oriental Steam Navigation Company 
of London, the so-called well known P. & 0. This ship be¬ 
fore conversion had an output of 13,000 i. h. p. After con¬ 
version it had an output of 16,500 i. h. p., which means a 
gain of 3,500 i. h. p., or 4 ‘indicated horse power”. 

These are typical of all of these 225 ships that I have 
mentioned. 

I will take here a single-screw ship, also a British ship, 
the Clan Munroe, belonging to Cayzer & Company, Ltd., 
London. This vessel before conversion had an indicated 
horse power of 3,000, and after conversion had 3,500 indi¬ 
cated horse power with the same steam consumption, a gain 
of 500. 

The Lena Luckenbach was also a converted ship. This 
belonged to the Luckenbach Steamship Lines, New York. 
Before conversion she had 2,850 indicated horse power; 
after conversion 3,500, which is exactly 20 per cent more. 

In the Wach application as filed it says: 

“Turbine 3 imparts its power through driving gear 4, 
fluid coupling 5 and driving gear 6 to the propeller shaft 2. 
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“The fluid or elastic coupling 5 has for effect that the 
uneven rotational momentum of the reciprocating dngine 
is equalized as regards the turbine.” 

The phrase “the fluid or elastic coupling” in thi sen¬ 
tence above quoted is nonsense, in my opiniojn, be- 

50 cause it is not an elastic coupling. There is np men¬ 
tion of an elastic coupling in the German patent. It 

simply says fluid coupling. It can only have got in there 
through mistakes in translation, and so forth. The cou¬ 
pling shown on the drawing in the Wach application jis not 
an elastic coupling. It is a fluid coupling of the Fottjmger- 
Yulcan type. 

The result achieved from the Wach invention in this ap¬ 
plication is that it has been possible to install an exhaust 
turbine into single-screw vessels and twin-screw vessels, 
which with the Parsons system was not possible; and iit has 
been possible to convert vessels, because with the Persons 
system, if you put in a new propeller shaft the conversion 
cost vrould be prohibitive. You would have to cut down 
the whole stern and put in a new stern and put in new 
tunnel shafts which would take up cargo space. (Conse¬ 
quently it would never have come into single-screw sljips if 
it had not been made possible through this invention. 

The problem of adapting it to single-screw vessels has 
been a continuous one since 1907, starting with Sir Charles 
Parsons himself, as shown by his patent, and no one had 
ever been able to solve that problem before Dr. Wachj. Dr. 
Wach built the first practical installation which wa^ ever 
built and ever came into a ship. 

51 Cross-examination. 


By Mr. Hostetler: 

“Q. In British patent No. 9963 the coupling (e) c^n the 
main shaft between the turbine (a) and the propeller shaft 
to which the reciprocating engine (c) also transmits power, 
I believe is designated as a hydraulic gear, Fottinger type. 
Will that operate in that connection? A. It will operate, 
but as I have already stated before, I think it says 
especially here a hydraulic transformer of the Fotjlnger 
type. It does not say “gear”. It especially states a hy¬ 
draulic transformer, which means a hydraulic spe^d re¬ 
duction gearing. The thing would operate, but as I said 
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before, the efficiency of the transformer would be much less, 
at most 65 per cent. Secondly, on account of the turbine run¬ 
ning at such a low speed, it would have to be tremen¬ 
dously big you could never get it into the ship. ’ ’ 

It serves as a speed reduction element if you are willing 
in this case to waste 45 per cent, of your power. Of course 
it is workable, but if you have a small speed reduction like 
1 to 3 or 1 to 4> then the efficiency of the transformer goes 
up, and then you might come up to 85 per cent. But it is 
always a great deal less than in the Wach system where you 
have an efficiency of 95 per cent. In this case you would 
have to have a very low efficiency of the transformer in or¬ 
der to get a sufficiently high speed on the turbine. It would 
not be an efficient device. Swan-Hunter themselves came to 
that conclusion. They never built it, and took our license 
from us. 

52 I basei my statement that this element (e) is a 
transformer on the fact that it says here, ‘ ‘ by means 
of a suitable hydraulic transformer of the Fottinger type . 9 ’ 
It says that in line 14; besides which if it had not been a 
transformer they would have shown a mechanical reduc¬ 
tion gearing here somewhere, but there is no mention of 
that. So it must be a hydraulic speed reducing mechanism 
and not a coupling. 

The transformer is shown in the fundamental Fottinger 
patent 1,199,359, Exhibit 4, in Figures 8 to 17. 

“The Court: In this British patent this is apparently 
used merely as a means of reducing the ratio of revo¬ 
lutions 1 

“A. Yes, sir.” 

I do not know whether the word “transformer” is used 
in that patent. This word “transformer”, however, was 
coined by the Yulcan Company who developed this Fot¬ 
tinger transformer, and it has wandered all over the world. 
It is known all over the world as the Fottinger transformer, 
and the other is known as the Fottinger-Vulcan coupling. 

German patent No. 335,065 shows the reciprocating 
engine 1, and the exhaust turbine 2, coupled to the same 
propeller shaft. Power from the exhaust turbine 2 is 
transmitted through element 7 on the shaft 10. The specifi¬ 
cation clearly states, lines 45 to 50, that preferably between 
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the gearing and the turbine there is interposed an ielastic 
coupling of any known type. 

As Mr. Fairbank pointed out, in the American specifica¬ 
tion Wach calls this an elastic or fluid coupling, and 

53 in his German specification there is no mentioiji at all 
of any elastic coupling; and how that got in there I 

don’t know, because it is nonsense. A fluid coupling is not 
an elastic coupling in a physical sense. It is not possible 
that Wach, when he used those terms, meant that he should 
use either one or the other, because he never tried jto use 
anything else but the fluid coupling. The first installation 
built was built with a fluid coupling. He never tried any 
other element in it at all. 

Referring again to that figure of the German patent, 
there is another coupling 8 on the propeller shaft which is 
designated in the specification as “beliebig”, which means 
“any kind”; it can be a coupling of any kind. But the use 
of this coupling is something totally different. Thils cou¬ 
pling 8, as stated in the specification, is simply to be able 
to disconnect the reciprocator for maneuvering purposes, 
and so forth. 

In British patent No. 193,388, Exhibit 2, the numleral 1 
at the top of Figure 1 represents the reciprocating engine, 
the exhaust of which passes downwardly through th^ pipe 
18 to the turbine shown at 2. This turbine 2 is in two parts. 
I don’t know how those two turbine elements operate. 
That is not disclosed in this specification. There is nothing 
said about how the turbine is meant to be operated, j I do 
not know w’hat kind of turbine they visualized in th^re. I 
can only perhaps think that they were thinking of isome- 
thing like the Ljungstroum. They operate the two khafts 
6 and 7, and the two gearings 8 and 10 act as a ^educ- 

54 tion gearing in connection with the two large wheels, 
9 and 12. That transmits power to the shaft 13 and 

to the farther gears 16 of the shaft 15, and that reduces the 
ratio still further in connection with the transmission! shaft 
15. On the shaft 15 between 15 and 13 is an element 14 
which is stated to be a clutch member, either claw or fric¬ 
tion. A claw clutch would not permit any slipping. 
Neither would a friction clutch permit any slipping. You 
can let a friction clutch slip in an automobile if you j let it 
in slowly, but when it is connected it is the same a^ if it 
were a solid clutch. In British patent 193,388, you have 
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either a claw clutch or a friction clutch, but in their techni¬ 
cal effect they would be both the same, because when 
coupled up they are solid. These are only different means 
of coupling up. By one method you couple up through 
friction, and by the other method joining two pieces on 
each other, and when they are coupled up the effect is 
exactly the same. A friction clutch would lock positively. 
If you did not lock it positively you would get so much heat 
generated due to slipping, that the thing would burn up. 
You cannot usb a friction clutch to keep the two shafts 
together for normal use and to permit slipping only when 
there is an excessive strain, because when one is turning 
irregularly and the other is turning continually you would 
have a continual slipping in such a friction clutch which 
would generate so much heat that in a short time the fric¬ 
tion clutch would burn up, especially with large powers. 
You can do a thing like that with small powers, only 20 or 
30 horse power, but not when there is a question of 
55 transmitting over a thousand horse power. It is 
mechanically impossible. The device would be un¬ 
workable and it has actually never been put into practice; 
it has never been built. 

The device referred to in patent 193,388, according to all 
my experience, would not work; and evidently the patentees 
came to the conclusion it would not have worked, or else they 
would have built the installation knowing all the advantages 
which have been stated in court of combining the exhaust 
turbine and reciprocating engine on one shaft, besides being 
able to furnish sufficient money to play with if they had 
wanted to do the installation, being a very well founded 
company. 

If this device were built as an engineer would build it, 
and steam were turned on direct in the reciprocating en¬ 
gine and in the turbine exhaust, it would start away all 
right, but probably within a short time you would get such 
a gear chattering and such a hammering in the gears that 
the engineer would get afraid and shut the steam off. That 
hammering would be caused by the uneven torque of the 
reciprocating engine working against the even torque of 
the exhaust turbine. If the clutch should slip that would 
overcome it for a few minutes; but if you started to use 
a friction clutch under those circumstances, the friction 
clutch would in a few moments burn up. For small powers 
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it might be possible to put an elastic clutch in. If jrou de¬ 
signed an elastic clutch with all kinds of gadgets ipi it, it 
might be possible for small powers to make an elastic! clutch 
work, but never for bigger powers. But Wach is npt say¬ 
ing anything at all here about an elastic clutph. 

56 I now turn to the drawing in the Wach application. 
At 1 we have a reciprocating steam engine, and at 3 

an exhaust steam turbine which is coupled to the maip shaft 
2, through a gearing 4, 5 and 6. The element 5 is a fottin- 
ger or Vulcan coupling, here, however, shown as a soj-called 
double Vulcan coupling. 

I am of course familiar with patents. They arb sup¬ 
posed to teach the public the invention. In this drawing, 
which we have before us, Wach is giving to the publib what 
the public had not before, namely, the Vulcan-Fottinger 
coupling shown at 5 and mentioned in the specification, with 
a reduction gearing on each side of it; that is, a reduction 
gearing between the coupling 5 and the turbine, and another 
reduction gear between the element 5 and the prbpeller 
shaft. I 

We do not have the same combination in British patent 
193,388. We have the exhaust turbine 2; shafts 6 and 7 in 
connection with the wheels 9 and 12, and a coupling 14; and 
on the other side of the coupling we have again redaction 
gearing 16, in cooperation with the wheel 4. Between the 
coupling 14 and the turbine we have a reduction gearing, 
and between the coupling 14 and the main shaft another 
reduction gearing. That is absolutely a different type of 
coupling from that shown at 14. 

57 The specification description, except the introduc¬ 
tory paragraphs, of the Wach specification, is all 

found on page 2. At the bottom of page 2 as originally filed 
appears the following: 

i 

“The fluid or elastic coupling 5 has for effect thht the 
uneven rotational momentum of the reciprocating engine is 
equalized as regards the turbine, while the main engine 
transmits the greatest power directly without lo$s of 
power.” 

i 

What is actually meant there I do not know. The j term 
“elastic coupling” is nowhere in the original German 
specification. This translation is absolutely rotten. | It is 
in such English that no one can understand it if youi take 
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it all together. So I take it that this is a bad translation. 
Where it says “rotational momentum of the reciprocating 
engine’’—that is nonsense. What he means is the torque 
fluctuations. 

I understand an elastic coupling to be any coupling, a 
spring, for instance, where the coupling is deformed 
through a change of pressure, and it returns to its original 
shape, just the same as a spring does, or a piece of rubber 
does. 

I don’t believe an elastic coupling would be operative in 
this device, and evidently Dr. Bauer and Mr. Parsons did 
not believe so either, or else they would have built experi¬ 
mental installations, because Parsons mentions an elastic 
coupling in his very first specification in the year 1908, and 
he never built any. 

In referring to apparatus of this kind, I am always re¬ 
ferring to ship propulsion. As I have already men- 
58 tioned, for smaller powers you can use all kinds of 
mechanisms which would work quite well but which 
do not work for larger powers. An automobile is an ex¬ 
ample. You have mechanisms in an automobile which you 
could never transfer to heavy engines. They would not 
work there. Take 44 free wheeling” as one example. 

Redirect examination. 

By Mr. Fairbank: 

I am not familiar with the clutch shown in the Metten 
patent No. 1,047,908, but I see here that it is the same 
principle of construction as is used in an automobile clutch. 
A clutch of this type, according to my opinion, would never 
work except for the very smallest powers. It has been 
patented in 1912, but to my knowledge, never has an ex¬ 
haust turbine using this clutch been built. It is a friction 
clutch and is quite similar to that used in automobiles. 

The Curtis and Lovell patent 1,150,250, Exhibit N, par¬ 
ticularly Figure 1, shows a reciprocating engine at the 
right hand side of the figure, and turbine 1 in the middle of 
the figure. The two are connected with a coupling 9, which 
is simply a jaw coupling which is shown in between here 
(indicating). ' The Swedish Oeneral Electric patent refers 
to either a jaw or friction coupling. It is shown here as a 
jaw coupling. It would not work. The patent was taken 
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out in 1915, and an installation of that type has never been 
built. j 

59 I know of Charles G. Curtis, one of the patentees 
of this patent. He is a man very famous in turbines. 
He is responsible for the so-called Curtis wheel which is 
used today in nearly all turbines of the high pressure |class. 
The patent is assigned to the Fore River Shipbuilding! Com¬ 
pany at Quincy, Massachusetts. They are a very well known 
shipbuilding concern. I do not know of any such construc¬ 
tion as that ever having been installed in a ship. 

i 

Service of the foregoing condensed Statement of. Evi¬ 
dence is hereby acknowledged this 12th day of May 1934. 

T. A. HOSTETLER, 
Solicitor for Defendant. 

i 

The foregoing is a true and correct statement in substance 
of all the evidence offered on the hearing of the abo^e en¬ 
titled cause on behalf of the parties plaintiff and defendant 
as offered, given and received in open Court, and the !same 
is accordingly approved as such to become and be p4rt of 
the record on the appeal in the said cause, according ijo the 
provisions of the rule of Court in such case made and! pro¬ 
vided, this 16th dav of Mav 1934. i 

JENNINGS BAILEY, 

Justice. 

60-63 In the Supreme Court of the District of Columbia. 

i 

In Equity. 

No. 53872. | 

Hans Wach, Plaintiff, j 

vs. 

I 

Conway P. Coe, Commissioner of Patents, Defendant. 

Stipulation. 

It is hereby stipulated by and between counsel for the 
respective parties, that the annexed Statement of Evidence 
is a true and correct statement in substance of all of the 
evidence offered on the hearing of the above-entitled caiuse; 
that the exhibits, Plaintiff’s Exhibits 1, 2, 3,4, 5, 6 and 7] and 
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Defendant’s Exhibits H, I, K, L and N, referred to therein, 
were regularly offered and received in evidence during the 
trial; and that all of said exhibits except Exhibits 5 and 6, 
shall be made a part of the Transcript of Record and 
printed in the record as such, and Exhibits 5 and 6 may be 
treated as physical exhibits and need not be printed in the 
record. 

CLAIR W. FAIRBANK, 

Of Counsel for Plaintiff. 

1 T. A. HOSTETLER, 

Solicitor for Defendant. 





and whose post-office address 


prayed. .. that Letters Patent may be granted to 


set forth in the annexed Specification. 

And. . t- hereby appoint& (2) 


Register No. r <> -<*r? Attorney with full power of substitution aha revocation, to 

prosecute this application , to make alterations and amendments therein , to sign A 

and to transact all businl 


;s in the United 


name ..... to the drawings, to receive the Letters Patent , 


States Patent Office connected the 


Signed at. 


m cxk of %^sljfnwcot of «hc Invention, apr*:ic»tton and oath ma»» 
Ni tt i»de by actual Inventor, even If patent liaoe to aw'gnee. 

*2) f power of attorney he given to a fkrm, the full aatac of each 
"iemrwr of firm m*»t he given, or It * in be ignored. 


Go HU TDClbom It fl&as Concern: 

BE IT KNOWN, That . A 


residing at 


have, invented certain new and useful improvements in 


of which the following i$ a specification: 
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My Invention relates to reciprocating engines and 

1 -2^a0«X-«JoLm aJto j.—o 

' - htm - aore *-?*cK>i-=-5—rerf orjou c o ^■^•/ys. coT.bir.ed reciproca- 

^j.o/l'^L^ tlng^ engine and turbine ;4io ex l - . a 1 . - r.t - A stear or- ^g t t r ee - of - 

' v^, A --✓t y the reciprocating engine, b- a l r .g- utf! i s e d-l.-; the - turt > i n < 

)£22s^- la * . / 




')tf.fc/ 1 ft y 

^C^-4- ' to act 


According tc th-te^i^er.tior. ; the turbine ls^ Ciuj.ad- 


ur>pn the shaft of the reciprocating 


jpj/t 0^ sine through^i- 


advantagea are 


obtained ; 


aear^^ g t Abr-t a ntial 

v 1 Ca-**cilAui£A?_ 

-C^vo 




<x ship •"‘or e t a ti nr 

*P - 

j 

c?- prcoeller ehaf 


-- . ** V v. 4 . W -* vits/M V j. V W Ww* * vn 3—w-w tn 

thefuse of e?re^ single screw 

J LLhSjU £jL < *~ 

i rhe- reciprocating engine as before 


.i^/v ;j 


n exertc its whole power upon the screw propeller. 


C v the turbine constitutes an additional source of rower* ' 

;w*.V > 3! 3-■ 

"he invention it illustrated in the accompanying 




<■ 


ccompar.ylng 

A 

„ ,. _ uc. 


hC'Uht 1 lF the a«ri*b reciprocating steam engine -e+- 

T 

^?«.ry ' r c toi 1 ra] cor-bs^-t-i or e rgir^ e acting upon the screw 

3. fc»o_ fk,. - <cV0* -S 

r c/u av. " propel3ei l> shaft 2 of^ th e- o j hif * ,^he exhaust steamy— 

(JL 

^as- frorrithe ■ fta-i-p- engine is g wp -t h a r utilised ir. steam 


r ^as- fro.Tithe engine is g wp -t h a r utilised ir. steam 

\^e. 0 <&Xn.sO Oi^a-o 

4 ^ e-y-gac. turbine 3. i we-5-^ir.parts itt power through^ 

^ ■‘A-*-’ -e^y 

driving gear 4,. fl aid, <> ouplleg - 5, ar.d^rivir.g gear e to 

' ^o._ 

the propeller shaft 2- 




Xu<-U- 

e^fluva or e i c t e-c lo - 


2 ^/v n-- 4> Wat t>'e uneven, rciat-ie^pti moment urn of the reciproca- 

.2- .'laC^cfccrv^ 'h5> 3 

tmg e^c.^e is equalised » o r e iax ^e the c.urbir.e«vThile 
' A A . hr. ^ .. 


y 

''ysuthe 


engine trarAmits the greatest part of ■ hbo - 
w f ^ 

ijT , 

> U . .. a a. -* 3 M« «• Vs A* t V 1 . .-s A X Mk A •• m /\ r> I^IJK yv • r' A O 


5 ~t,v-tfL*'' we^ie-direct^ * without lose of pcwer^ttpo^ the^ shaft 
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c> 

l j i 


2, the additional energy of the turbine actr. through 


- lpsur)k&iiVL v- 

the fluid co uplin g-and t,he> ges^teg. upon the^ jssnql eh aft* 

-=7 dL*" A NdL«A_x>C-»o— 

The dimensions and therefore the cbst and the require¬ 


ments as to apace for the engine Installation are 
comparatively small* 


r _out 

" (yt '' 


when reversing, the turbine le preferably put 


c»«aA. 

The Invention ls A also applicable to stationary 


ms tallations 


( ^ 

O 

|jp i 4 y 

-o— y 


I wish It to be understood that I do not 


the eioact) details of construction 

AiU'■ k^vA- “y>^u -'vmjO -yvli*r'>'w ^3 


shown and described, A fci~cbv4-o^, modificatior.6^ 


I claim 


d < 


r v ~ , 

✓ 0 <*o 

• 5^ -k/ 

7 o> , - r 
^ ^ a c .. ; 

v o> • /Y> 

(TjT*' * ? p 




\ 

In a reciprocating engine in combination, ja 

\ 

turbine, the exhaust sie&m cr\gases of the recipro¬ 
cating engine being utilised ip the turbine, ahd ar. 

only shaft, the reciprocating ^r.gine and the Itirbine 

\ 

acting upon this one shaft. \ 


\ 

t 7 \ 
Y 
0 


In a reciprocating engine irA combination. ja 

\ 

turbine, the exhaust steam or gasete of the recipro¬ 


cating engine being utilised In the^ turbine, ecpd ar. 

V I 

only shaft, the reciprocating engine and the turbine 
acting upon this one shaft, the sfca^jt being th^ shaft 
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of the reciprocating engine upon which the turbine 

. . 

a acts through drivirfe gear* 


In a reciprocating engine in combination, & 


0 turbine, the exhaust\ steam or gases of the reclpro- 

0 ,* ^ , \ 

^ eating engine being utilised In the turbine, and an 


Isod In the turbine, and an 


only shaft, the reciprocating engine and the turbine 
acting upon this one shaft, the shaft being the shaft* 
of the reciprocating engine upon which the turbine 
acts through driving gear, a fluid or elastic coupling 
being inserted betwee n!th e turbine and 6haft of the 
reclprocatih£jB|ngine. ! 




7 


P/Kfc. 


07 



In Gcstimon^ TCHbercof. Z. 


GERMAN empire 

FREE STATE OF 3REMEN 

VICE CONSULATE OF THE 
UNITED STATES OF AMERICA 
AT BREMERHAVEN 


above-named petitioner bein ', duly 


d resident 


verily believe to be the original, first, and (2). 


lot ot the improvements' in 


i ed and claimed in the annexed specification; that Joee> not know and doe* 

|eve that the same was ever known or used before 

^>r patented or described in any printed publication in any country before s* Uur > j 
w or discovery thereof, or more than two years prior to this application, Jr in public 
: '§t sale in the United States for more than two years prior to this application; that 


<r discovery 


invention 


lion has not been patented in any country foreign to the United States, on an 
i ft ted by or legal representatives or assigns] more than 

B.Ys prior to this application; and that no application for patent on said improvement 
L\y or representatives or assigns in any co!:jifrv foreign 


cent as follows: (3) 


i subscribed before me zhisniXietGGJkthdayof 


C&rlWW^. 


V f ic e ConeuJL_ fl£...the 


h* 5J W ».»4de before a Notary Public, who must affix h>‘x seel. If executed before in officer not 
. the .lua:e or Cicrk of County Court must be affixed. showing: official cnaractcj ot **uch officer. 


must show of what forelcn or 


(3) If any application for foreign patent has been tiled twelve months prior 
to this application, applicant will be required beforells&uancc ol patent 
to show that no patent has been granted on appliesti|on so filed. 


Service No ■ CJCJP 
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D!r. 10 Sooat 


“Tbm VKTT* 

»Mtiui«o. r». c.." 

u4 Ml u; »3(tu by uM 


229 


206 M&0 

Department o* - Commerce 

UNITED STATES PATENT OFFICE 

WASHINGTON Aug. 25, 1926. 


Pa per No. 2 

AII fiii tflln iltM rwffrfhj ilili 
•PfVfttlsn alMMild fM (W acdsl Mib< 
of MUw, sod nimmmt 


Please find beioir a communication from the EXAMINER in 


charge of this application. 




C<mim».i«on<r of Fjlenis. 



Applicant: Hans Wach, 

Ser. No. 100069, 

Filed Apr.6,1926, 

For Combined reciprocating 
engines and Turbines. 

MAILED 


AUG 25 1926 


Ibis application has been considered. 


References made of record: 


British patent. 

18, 651, 

Aug. 14, 

1912, 

60-21,1 -eh. 

.British patent. 

9,963, 

Apr. 28, 

1913, 

60-21, « 

British patent. 

193,388, 

Apr. 30, 

1924, 

60-21 ” 

German patent. 

335,065, 

Mar. 24, 

1921, 

60-21. 


rage 3, line 6, the sentence should be canceled for lack 
of illustration. 

claim 2, last line, "driving gear” should be claimed 


positively. 

Claims 1 and 2 are rejected on German patent 335,065, 
British patent 193,388, British patent 9,963, British patent 
18,651. 


Claim 3 is rejected on British patent 9,963, British 
193,388 or German patent 335,065. 



examiner. 
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Hon. commissioner of Patents, 
Washington, u. o. 


Sir: 


3jyresponse to the Examiner ! s communication date<|i 


Aug. 25, 1926. 

Please amend the specification as follows: 

/ On numbered cage 2 . line 1, before "engines 0 insert 

/ 

steam ; line 2, cancel the first word:, change "special reference 


to” to especially consists in : line 5, before "engine" insert steam : 

before "turoine" insert exhaust-steam ; cancel "the exhaus^" and 

/ 

insert receiving its : cancel the last three words and insert 

/ 

from ; line 4, after "engine" insert a period and cancel I the 

4 ' 

rest of the line; line 5, change "this" to the present : after 
"invention" insert a comma; cancel the last word and inserjt 
so arranged as : line 6, cancel "directly; line 7, change j 
"intermediate driving " to a fluid transmission : after “dear" 


change the period to a comma apd insert whereby considerable : 

/ .. . 

cancel the last word; line S, cancel "thereby"; after "obtained* 
change the period to a comma and insert especially in : canbel 
line 9;^line 10, change "for^example is" to propulsion witjh ^ 
change "one" to a; line 11, change "The" to while the : linfe 12, 

j / 

\y 

after "propeller" insert a comma ana cancel phe last word;! line 15 
after "power" change the period to a comma and add the following; 
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2 . 


and as this power is transmitted to the propeller shaft thrown the 


medium of a fluid transmission ge^r. the excess ariving force of the 
^ reciprocating engine, under certain conditions. Is imparted through 1 

the fluid transmission gear to the turbine ana the ariving eearX 

\ ! 

\ thereby a racing of the engine is prevented, while the power thus 


*V" 

(C 


' v 

< stored in the fluid transmission gear Is utilized for the propulsion 

5 i ^ 

£ of the vessel, jii'ancel line 15 and insertj draringvKigs. 1 and 2 


y 


diagrammatical!/ showing the new combination. some parts being 


shown in different positions In the two figures, J% ine 16, cancel 
’’main" and cancel the last word; line 17, cancel the first three 
words; line 18, change "the ship” to a sea-going vessel : cancel 
the last word; line 19,^cancel the first word; cancel "main"; 
cancel "further"; cancel "a" and insert the exhaust- : line 23, 
cancel the first two words; change "Turbine 3" to The latter also : 
after "through" insert a; line 21, after n 4" insert a; change, 
"coupling" to transmission gear : after "and" insert a; line 23, 
change "The" to Through the : cancel ••or elastic coupling" and insert 
transmission : cancel the last three words; line^ 24, cancel the first 
word; change "rotational" to rotary : line 25, after "engine" insert 1; 
change "a^ regards" to in relation ys i after "turbine" insert 3; 
line 26, ca^hel "main"; cancel the last word and insert its energy : 
last line cancel the first wo^4; cnange "directly" ^to direct : after 

y s 

"power" insert a conima; change “upon" to to; after "the" insert 


propeller , 




J Page 5 . line 1, after "turbine" irjsert 3; line 2, change 
"coupling" to transmission gear : change "geajpfng" to driving gear : 
change “sane" to propeller ; betwe en lines 2 and 3 insert the following: 


The fluid transm ission ge ar comprises several.parts not rigidly 
^ connected, .to wit..a primary part, acting as a bucket-wneel ana a 
^ secondary part. _ The fluid _unde.r_jpres sure supplied to this .coupling is 


accelerated by the bucket-shaped primary part and transmits its 
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>d. / Cancel lines 6 and 7; line 8, afterl^is 8 insert 
line 10, cancel the last word; lineal, cancel the 


first three words and insert 
T^Tor obvious" and insert sine 


; line 12 j cancel 

»— • 


Lon is capat 


cancel 


line la 


the Id 
; line 


st word and insert 


>; cancel 


14 cancel the last three words. 


Please cancel all the claims and substitute thej following 


claims: 


4. The combination with a reciprocating steam pngine and 
a shaft driven thereby, of an exhaust-steam turbine,! and a fluid- 


transmission device 


ermedlate said shaft and said; exhaust- 


. n, 

Id 1 


steam turbine so arranged as to elastically transmitjthe power of 
said steam turbine to said shaft. ! 

5. The combination with a reciprocating steam Engine 
and a shaft driven thereby. Of an exhaust-steam turbine, an 
intermediate shaft, and a fluiavtransmission device mounted on 
said intermediate shaft so as to^elastically transmit the power 

M ! 

of said steam turbine to said shaft. 

6. The combination with a reciprocating steam engine and a 
shaft driven thereby, of an exhaust-s&eam turbine, axj intermediate 
shaft, a fluid transmission device mounted thereon, ajnd a driving 
gear intermediate said fluid transmissions device and jsaid steam 
turbine, the arrangement being such that the power ofj said 

steam turbine is elastically transmitted to said driven shaft. 


In none of the references an arrangement is shown similar to 
applicant’s construction, including a fluid transmission device 
whereby the power of an exhaust -steam turbine is elastically 


transmitted to a shaft driven by a reciprocating 


AUFRE-O MU 




72 




54 


bir. 


18 


Booaa 


” TS» C(maMMMr«r r>:nu. 
WMbkxtM. D. C," 

4a4 Dot .*7 .0*1.1 b 7 UM 


229 | mo 0‘E-0 

Department t Commerce 

UNITED STATES PATENT OFFICE 

WASHINGTON K'A ,L ££> 


P»per 1 ,<>. 


■wBcvttoa •iKmW HwlWwrttHw'w. 
da t» of (Uh«.* m3 >im<( 


Please find below a communication from the EXAMINER in 
charge of this application 


Cl »3 II— 


p £BlS 192 8 

*jho***ur 

Commissioner of Patents. Applicant:"Hans tiach. 



Ser. No. J*tt)069, 

Filed Apr, 6, 1926, 

For Combined Reciprocating 

Engines and Turbines. 


In response to amendment filed Aug. 13, 1927, 

Additional references: 

Pot tinge r, 1,199,262, Sept. 26, 1916, 60-70, 

British patent, 228,498, Oct. 15, 1925, 60-54. 

Claim 5, line 5; there are two shafts, hence, this one should 
be more particularly identified. 

Claim 4 is rejected on British patent 9,965 alone or on 
British patent 193,588 or German patent 525,065 in view of 
Pottinger showing a fluid coupling. 

Claims 5 and 6 are rejected on British patent 193,588 in 
view of British patent 9,965 or on British patent 9,965 in view 
-f British patent 228,498 or on German patent 335,065 in view of 
British patent 228,498. 

i /H 

Examiner. 
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A 


Aug 


928 



f-5- 


IN THB UNITED STATES PATENT OFFICE 

He application 
HANS WACH 
Serial No. 100,069 



wasnington, v* 0 * 


Sir: 

in response to the Official Letter of Fporuary 18, 
1928, please amend, the aoove entitled case as ro|Llov;s. 

i 

| 

Cancel the claims and insert instead* 


v* in a power \piant, a reciprocating 3peam engine, 
a nlgn speed exnaust-^team turoine, and elastic transmission 
means connecting tnc tsr)ip ror joint power ooeraiion* 

\ j 

8* m a power plant, a reciprocating s^ean engine, 
a snart thereror,a nigh speed exhaust steam ttjirDine, a 
shaft tnerefor in parallel relation to said a4g3ne snare, 
an intermediate 3naft positioned between saiud other snarts, 
and fluid transmission means mounted on said intermediate 
shaft and coupling the engine and turbine shai|ts ror joint 
power operation* 
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9. In a power plant, a reciprocating steam engine, 
a power shaft, a higri speed exhaust steam turbine, a fluid 
transraissibn device, gearing operatively connecting said 
turbine to said fluid transmission device, and gearing 
operatively connecting ^aid fluid transmission device to 
said power shaft. 


\ 


57 


NOV 13 28 «■; 

✓ } 

<J~U Le>l Vjv' ' 


! *1 


\ //, 


3 


fi. - 


1 

J? 


CL- 


IK THE UNITED STATES PATENT OPTICS 



Div. 18 
FOtom 229 


Hans fflach 

Serial No. 100,069 

Filed: April 6, 1926 



New York, Nl Y., 
November-12^ 1928 


Hon. Commissioner of patente 
Washington, D. C. 


Sir: 


Having reference to the amendment dated Augdst 13, 
1928, the undersigned attorney of record herewith wou^d ask 
that the claims presented therewith be cancelled and ijhe 
claims attached hereto be substituted therefor. 


Respectfully, 






ALFftEP MULLER 

Attorney 
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Dr . E. Wach 
Case A 


Claims 


,q A:, ^he combination with a reciprocating steam-engine and 

a shaft driven thereby, of a high-speed exhaust-steaJturbine 

l ’ 

utilizing \the exhaust-steam of said reciprocating steam-engine, 

a shaft driven by said turbine,\and means intermediate said two 

shafts for transmitting the power of said turbine to said first 

mentioned shift, said means including a fluid transmission gear 

so d esign ed ate to automatically equ alise the uneven rotati onal 

momentum of said reciprocating engine permitting slippage be¬ 


tween said engine and said turbine. 

/j The combination with a reciprocating steam-engine and a 

shaft driven thereby, of a high-speed exhaust-steam'turbine ut- 

\ \ 
ilizing the exhaust steam of said reciprocating engine, a shaft 

driven by said turbine, an intermediate shaft between said two 
shafts, and a fluid transmission gear mounted on said intermed¬ 
iate shaft for transmitting the power of said turbine-driven 
shaft to said engine-^driven shaft and being so designed as to 
automatically equalis^ the uneven rotational momentum of said 
reciprocating engine permitting slippage between said engine 
and said turbine. 

/%, --SC The combination With a reciprocating steam-engine and 
a shaft driven thereby, Af a high speed exhaust-steam turbine 
utilizing the exhaust-stein of said engine, a shaft driven by 
said turbine, an intermediate shaft between said two shafts, a 
gearing between said intermediate shaft and said engine-driven 
shaft, a fluid-transmission gear mounted on said intermediate 
shaft for transmitting the piwer of said turbine-driven shaft 
to said engine-driven shaft through said gearing, said fluid- 
transmission gear being so designed as to automatically equal¬ 
ise the uneven rotational momentum of said reciprocating engine 
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a / 



permitting sliptoage between said engine and said turbine, and 
a gearing between said turbine-driven shaft and s^ia fluid- 
transmission gei 

The combination with a reciprocating steam-engine atm* 
a shaft driven thereby, of a high-speed exhaust-sjeam turbine 
utilizing the exhaust-steam of said reciprocating engine, a 
shaft driven by said turbine, and means intermediate said two 
shafts for transmitting the power of said turbine | to said first 
mentioned shaft^j saiq means including a fluid transmission gear 

"comprising a primary part for accelerating the flow of fluid 

\ 

successively imparting\impulses thereto, and a secondary part 

\ ! 

adapted to receive said\ impulses and transmit the same, said 
secondary part always returning the fluid to said primary part. 
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IN TEE UNITED STATES PATENT OFFI 


Div. 18, 
Room 229. 



Hans Wach, 

Serial No. 100069, 
Filed: Apr. 6, 1926. 




Sew York, N. Y., 
November 24, 1928. 


< 



< 


Hon. Commissioner of Patents, 

Washington, *■>. C. 

Sir:- 

In the-specification, 

t^on page 2 . third line from the bottom, change the period to a 
comma, and adds /becauae the fluid transmission comprising two ele ¬ 
ments. to wit, a primary part and a secondary part, not rigidly 
connected permits slippage between the reciprocating engine and the 
turbine . 

This addition to the specification is proposed as a result of 
the interview.kindly granted to applicant’s representative and his 
attorney on Wednesday, November 21st, the courtesy of which 
interview is hereby acknowledged. 

/ALFReo WlUtLCR 
Attorney 
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5W0 Ta/ls 

Departmf fp of Commerce 

UNITED STATES PATENT OFFICE 

WASHINGTON 


Paper No. 8 


KC^aolWa aWold etr* Ih* Mrtal ■ 
AMiTtUitud umoT 


Please And below a communication from the EXAMINER in 
charge of this application, ; . 

oro "~ mn CommiittoncrofPatcxtx. Applicant: Hans Wach, 


Alfred Muller, 

52 Vanderbilt Ave., 
New York, N.Y. 


Ser. No.- 100 ,O69, 

Filed Apr*6,1926, j 
For Combined Reciprocating 
Engines and Turbines* 


20 i£ 29 y | 

Responsive to amendment of August 18,1928: 

i 

The new claims added byapplicant in his amendment! filed 

j 

November 13,1928 hawe|been renumbered 10-13 in accordance with 
Rule 73. ! 

Claims 10, 11 and 13 are rejected on British 99&3 ® s their 
full equivalent* The use of reduction gearing between iurbinw 
and reciprocating engine in order to permit the use of ^ high 
speed turbine is not considered to involve invention especially 

I 

in view of German 335>065 or British 193*388 showing sudh 
gearing. The "Fottinger transformer" indicated at e in j 
British 9983 provides a slipping connection between engine and 
turbine in the same way aa will applic&at*s fluid coupling 3* 

Claim 13 is further rejected as drawn to matter not disclosed 

1 

there being no basis for the last five lines of the claip in the 
application as filed. 

I 

Claim 12 is rejected on British 99^3 i& view of German 
335,065 or British 193,388 showing the gearing. 

The claims are all further rejected as drawn to matter not 
disclosed in the original application. There is no basi^ for the 
claiming of a "high speed" turbine. 

All the claims stand rejected. 


Examiner. | 
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18 sooca 229 Teylor/B 

AddraaomZi DEPARTMENT CF COMMERCE 

united stat&£ Latent otfjce 
WASHINGTON 

Please find delate a communication from the EXAMINER in if JON 

charge of "this application. /? ~ s~B 1 / •_ V 


Paper No. 10 


Bfrinwlin OnU cl" O* m>M a 
4aMof tltaft. »o4 u»*( 


1 ial 'uj aun 


AILECT 


O p o era 


micazionirom me in * JON 1 1929 

C llshtA/A^S 

c~maiuioner*/patent*. Applicant: Bans we 


Waoh 


Alfred Muller, 

52 Vanderbilt Are., 
New York, N. Y. j 


Ser. No. 100069 
Filed Apr* 6, 1926 

For Combined Reel- 

procatlng Engines and 
Turbines 


V 


In response to letter filed May 22, 1929• 

Tbe examiner does not understand applicants critloiam. 
regarding the renumbering of tbe new claims submitted by 
applicant in bis amendment filed Nov. 13, 1928. In accordance 
with applicants request in that amendment tbe claims tben 
-in tbe case (i.e. claims 7, 8 and 9) were cancelled and the 
new claims, numbered by applicant 1, 2, 3 and 4> were entered. 
Tbe numbering of these new claims was changed by tbe examiner 
to 10, 11, 12 and 13 in accordance with Rule 73 the Rules 
of Practice in tbe United States Patent Office as revised to 
Oct. 1, 1927i as stated in tbe last Office action. 

Tbe examiner fails to see bow tbe mero showing of a tur¬ 
bine arranged for "operation of a propeller shaft for ship 
propulsion" can, at this date. Justify tbe designation of such 
a turbine as a "high speed turbine." Tbe drawing, as filed, 
showed merely a conventional form of turbine and nothing was 
said in tbe specification to indicate further tbe special form 
of turbine used. 

It is believed that tbe above will answer tbe questions 
raised by applicant's let.ter of May 22, 1929 which is not con¬ 
sidered a response to tbe office action of May 20, 1929- A 
complete response will be expeoted from applicant within six 
months 0T May 20, 1929, tbe date of tbe last office action. 


Examiner. 
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IN THE UNITED STATES PATENT OFFICE 


£ 




Re application of 

Hans Wach, 

Ser. No. 10O 069, 

Filed Apr. 6, 1936, 

Combined Reciprocating 
Engines and Turbines. 



Div. lb - Room 


************** 


u.s. pm & n 1 ° FF,ct 

i l 

; t 

OCT 1 Oj 1^29 



Hon. Commissioner of Patents, 

Washington, D. C. 

Sir: 

Responsive to the Official Action of illaj 
1939 and the Examiner’s letter of June 1, 1929, please 
amend as follows: 

-^Cancel the claims and in lieu thereof insert 
the following claims: 

14. Means for driving a rotary shaft comprising 
a reciprocating engine direct connected with saiql shaft, a 

I / 

turbine engine, a fluid power transmitting devic^,^reduced 

speed gearing between said turbine engine and on^’portion 

\ 

of said devic e) and reduced speed gearing betweeiji another 
portion of said device and said shaft. 

15 Means for driving a rotary shaft Comprising 
a reciprocating engine direct connected with said shaft, a 
turbine engine, a fluid power transmitting device, a driving 
connection between said turbine engine and one portion of 
said device, and reduced speed gearing between another portion 
of said device and said shaft. 

16. Means for driving a rotary shaft Oomprising 
a reciprocating engine direct connected with said shaft, a 
turbine engine, a fluid power transmitting device, reduced 
speed gearing between said turbine engine and one portion of 
said device, and a driving connection between another por¬ 
tion of said device and 3aid shaft. 
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Div. ~I8 -jrt. 229 




Eon. Coaaissloser of Patents, 

Washington, D. C. 

Sir: > 

In supplementing the amendment dated October 
?th 1929, the /undersigned herewith forwards two affidavits. 

One affidavit is from Johann 5. Kiep , a Director 
of the German ship-building concern, to whom the invention 
concerned herein has been assigned. 

As will appear from the paragraph on page 3 
of this affidavit, the power plant installed on an American 
vessel and eafcodying the present invention has resulted 
in an increase of nearly 700 H.P. with the same amount 
of steam previously used in the reciprocating steam engine 
alone. 

This statement is confirmed by the other affidavit 
of James 3. Kilns, the American representative of the 
German ship-building concern above referred to. 

As will moreover appear from the affidavit of 

Milne, the delay in the maJclng of installations of power 

on American vessels * 

plante/in accordance with the herein concerned invention 

is solely due to the uncertainties in the present patent 
situation, whereby American capital is prevented from being 
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put to use in the building of sueh plants* 

One of the principal American corporations j 
vitally interested in the invention, is the De Laval 
Steam Turbine Co. of Trenton, New Jersey. 

A copy of the booklet referred to in the 
affidavit of Kiep and marked "Exhibit A", as well as 
copies of the two publications "Karine Journal" likewise 
referred to in said affidavit, are enclosed. 

Respect fully. submi|t ted, 

• alPR£D MULueR 

Attorney. 
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121 [Stamp:] U. S. Patent Office, Mail Division^ Mar. 
15, ’30. 

[Stamp:] U. S. Patent Office, Division 18, Mar. 17| 1930. 
In the United States Patent Office. 

i 

I 

Division 18, Room 229. 

Application of Hans Wach, Combined Reciprocating En¬ 
gines and Turbines. Serial No. 100,069. Filed Aptil 6th, 
1926. 

i 

Affidavit of James 8 . Milne . 

State of New York, 

County of New York, ss: 

James S. Milne, being duly sworn, deposes and says as 
follows: 

I am a consulting marine engineer with an office! H 
Broadway, New York City. I have been actively ehgaged 
in marine engineering for the past forty-three (43) ivears. 

I have examined a copy of application 100,069, of| Hans 
Wach, for combined reciprocating engines and turbines, 
and have read the affidavit executed by Johann Nikolaus 
Kiep 1 on even date herewith. 

I am also acquainted with the booklet “The ‘Bauer-Wach’ 
Exhaust Turbine System”, a copy of which is attached to 
Mr. Kiep’s affidavit and marked “Exhibit A”. All j of the 
facts stated in said affidavit and said booklet are truei to the 
best of my knowledge and belief. 

I was responsible for the technical side of the installation 
which was made in the S. S. Lena Luckenbach, referred 
to in said booklet and in Mr. Kiep’s affidavit. This ship 
had a steam reciprocating engine of 2800 i. h. p. In making 
the installation, no change was made in the recipro- 

122 eating engine or in the boiler plant for supplying 
steam thereto. We added an exhaust steam thrbine 

and connected the latter to the main propeller shaft by 
mechanical reducing gearing and a hydraulic coupling con¬ 
nected in series. The ship went into commission qn No¬ 
vember 11th, 1929, following the installation of the exhaust 
turbine, mechanical gearing and hydraulic coupling, ar- 
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ranged and connected substantially as sliown in the said 
Wach application. Since the ship went into commission 
she has steamed over ten thousand (10,000) miles and has 
fully come up to the guarantees of the contract which was 
made. The contract guaranteed that the installation would 
effect an increase of twenty-three (23%) per cent of power 
at the same steam consumption, or a saving of eighteen 
(18%) per cent 'steam consumption at 2800 i. h. p. over the 
steam consumption of the reciprocating engine alone. 

Since the successful results of this installation became 
known, I have received a very large number of inquiries for 
similar exhaust turbine installations in American ships, 
and a considerable number of contracts are now being ne¬ 
gotiated. Two of these are for further ships of the Lucken- 
bach Steamship Lines, the owner of the 44 Lena Lucken- 
bach”. 

123 Although the exhaust turbine plant, including 
gears and hydraulic coupling for the 4 4 Lena Lucken- 
bach” was made in Germany, the installations for future 
ships installed in this country will be made in America. 
The De Laval Steam Turbine Company of Trenton, New 
Jersey, has acquired a license under the Wach application 
for the building of the exhaust turbine, plants in this coun¬ 
try. 

The installation in American ships of the exhaust turbine 
coupled up as shown in the Wach application, has been very 
greatly delayed, and in spite of the merits of the invention 
only one American ship has been equipped, as against over 
one hundred and fifty European ships already equipped or 
under orders for equipment. This delay has been due quite 
largely to the uncertainty as to the patent situation and the 
resultant hesitancy of American capital to put time and 
money into the specific plant necessary for the manufac¬ 
ture. I believe that if adequate patent protection can be 
obtained there will be no further hesitancy on the part of 
American manufacturers to take up the manufacture, on a 
large scale, whereby American ship owners wdll be able to 
secure the benefit thereof. 

: JAMES S. MILNE. 

Subscribed and sworn to before me, this 11th day of 
March, 1930. 

[seal.] C. EVELYN PABST, 

Notary Public. 
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Certificate filed in New York County. j 

County Clks. No. 513, Reg. No. 0-362. I 

Queens County Clerk’s No. 1505. 

Queens County Register’s No. 1274. 

Term expires March 30, 1930. j 

124 [Stamp:] U. S. Patent Office, Mail Division,!Mar. 

15, ’30. i 

i 

In the United States Patent Office. ' 

Division 18, Room 229. 

Application of Hans Wach. Combined Reciprocating En¬ 
gines and Turbines. Serial No. 100,069. Filed April 6th, 

1926. 

i 

Affidavit of Johann Nikolaus Kiep . 

State of New York, 

County of New York, ss: 

Johann Nikolaus Kiep, being duly sworn, deposes and 
says as follows: 

I am an Engineering Director of Deutsche Schipyund 
Maschinenbau Aktiengesellschaft, of Bremen and jHam- 
burg, Germany. 

I have been in marine engineering for over thirtp (30) 
years and have been connected with Fairfield Ship Building 
Co. at Glasgow, Scotland, and G. and J. Weir, builders of 
marine auxiliaries for ships, also at Glasgow. I studied 
marine engineering at the Techniche Hoch Schule atjChar- 
lottenberg, Berlin, Germany, where; I received my diploma. 
After graduation I was chief assistant to the Professor of 
Marine Steam Turbines and Reciprocating Engines, it that 
school. Since then I have been employed for nine (9)j years 
as marine engineer with Krupp-Germania Werf-Kielj. For 
the next six (6) years I was engaged in selling marine en¬ 
gines, and for the last five (5) years have been actively 
engaged in designing, selling and installing exhaust turbine 
installations in ships, and am now directing that depart¬ 
ment of Deutsche Schiffi-und Maschinenbau Aktienjgesell- 
schaft. 

I am personally acquainted with Dr. Hans Wach, ijhe ap¬ 
plicant named in and who filed the above entitled applica¬ 
tion. I have personally examined a copy of the said; appli- 
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cation, and have read and understand the three claims 
numbered 14,15 and 16, presented by the amendment 

125 which was filed in response to the official actions of 
May 20, 1929 and June 1, 1929. 

Constructions of the type illustrated in the drawing of 
said application and defined in said claims, have been in¬ 
corporated in a very large number of vessels, including 
those owned by German, English, French, Dutch, Swedish, 
Danish and American ship-owning and operating com¬ 
panies. 

The accompanying booklet entitled “The < Bauer-Wach , 
Exhaust Turbine System”, marked Exhibit A, was pub¬ 
lished by Deutsche Schiffi-und Maschinenbau Aktiengesell- 
schaft, about January 1, 1930. I am personally acquainted 
with this booklet and the facts set forth therein, and the 
statements contained in said booklet are true to my knowl¬ 
edge. 

Following page 23 of the booklet there is a list of sixty- 
nine (69) new vessels which have already been equipped 
or which are under order for equipment with power plants 
of the type illustrated in the above entitled Wach applica¬ 
tion, as defined in the said claims 14, 15 and 16 thereof. 

Following the list of new ships, there is a list of eighty- 
three (83) ships which had been previously equipped with 
reciprocating engines alone, and to which the exhaust tur¬ 
bines, reducing gear, and hydraulic coupling combination 
of the design incorporated in the Wach application have 
been added, or are under order for such conversion. 

Of the total one hundred and fifty-two (152) ships listed, 
over one hundred (100) of the installations have been com¬ 
pleted and are in satisfactory commercial operation. 

126 In each and all of said ships there is a reciprocat¬ 
ing steam engine whose crank shaft drives the pro¬ 
peller directly through the propeller shaft. The exhaust 
steam from the reciprocating engine goes to a high speed 
exhaust turbine, and the power is transmitted from the 
exhaust turbine to the propeller shaft through a hydraulic 
coupling of the Fottinger-Vulcan type, and through me¬ 
chanical speed reducing gearing in series with said cou¬ 
pling. The general layouts of several of the installations 
are illustrated in the booklet. 

Patents corresponding to the above entitled Wach ap¬ 
plication have been granted in many foreign countries, and 
on next to the last page of the booklet is a list of com- 
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panies who have recognized the validity of such patents 
and have taken licenses thereunder. 

In the United States a license has been granted iinder 
the Wach application, to American Bauer-Wach Corpora¬ 
tion, of New York, and the De Laval Steam Turbine Cor¬ 
poration, of Trenton, New Jersey. 

As yet, only one vessel in the United States has; been 
equipped with this new system, said vessel being that! num¬ 
bered 41 in the list of converted ships, and is the ‘{Lena 
Luckenbach” of Luckenbach Steamship Lines, New jYork. 
The power plant in the said 4 * Lena Luckenbach ” has 
proven very highly satisfactory to its owners, and the 
total indicated horse power has been increased from 2850 
to 3500, with the same amount of steam which hacj pre¬ 
viously been used with the reciprocating engine frlone. 

127 I have examined copies of the various patents Which 
have been referred to by the Examiner during the 

prosecution of the above entitled case. None of these, in 
my opinion, shows a construction capable of producing the 
results accomplished by the combination and arrangement 
of parts disclosed in the said Wach application add de¬ 
fined in the said claims 14, 15 and 16 thereof. 

In the British patent 18,651 of 1912, the reciprocating 
engine does not drive the propeller shaft direct, anc[ does 
not include a hydraulic power coupling at any point Jn the 
system. 

The British patent 9,963 of 1913, does not includ^ any 
mechanical reduction gearing between the exhaust tiirbine 
and the main shaft, and therefore requires the usd of a 
very low speed and therefore inefficient turbine. 

The British patent 193,388 of 1924 does not include the 
use of any hydraulic coupling, and does not appl^ to a 
direct drive of the propeller shaft by the reciprocating 
engine. 

The German patent 335,065 of 1921, does not disclose 
any hydraulic coupling, and only claims the driving of 
auxiliaries either by the reciprocating engine or the ex¬ 
haust turbine. The reciprocating engine is shown ds di¬ 
rectly connected to the turbine through the gear tr^in at 
the left hand end of the drawing. This train does ndt dis¬ 
close any fluid coupling. 

128 All attempts which have heretofore been mdde to 
combine, by means of mechanical gearing, dn ex¬ 
haust turbine and a reciprocating engine for the driving 
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of the same power shaft, no matter whether the recipro¬ 
cating engine drives the power shaft direct or also through 
mechanical gearing, have been unsuccessful, and to the best 
of my knowledge and belief, no construction involving such 
a combination 1 is now in use in any power plant. The 
problem with which I am personally conversant, and which 
has been a most serious one for twenty years or more, 
has been solved by the use of a hydraulic coupling. 

As previously noted, a very great saving has been 
effected by means of the invention claimed in this appli¬ 
cation, and the new combination and arrangement have 
resulted in very great commercial success, and have been 
widely adopted by ship builders and owners in the prin¬ 
cipal ship building and ship operating countries of the 
world. 

' JOHANN NIKOLAUS KIEP. 

Subscribed and sworn to before me this 11th day of 
March, 1930. 

[seal.] FRANK L. FAGGIANI, 

Notary Public . 

New York County Clerk’s No. 826. 

New York County Reg. No. 0564. 

Registered in Nassau County. 

Expires March 30, 1930. 

(Here follow photolithographed pages 129 & 130 [131-133 
omitted] and 134-137 [138 omitted].) 

139 [Stamp:] Mailed Jan. 5, 1931. 

Paper No. 17. 

Po/ls. Div. 18. 

United States Patent Office, Washington, D. C. 

January 5, 1930. 

Before the Board of Appeals on Appeal. 

In re Application of Hans Wach. Serial No. 100,069. 

Filed Apr. 6, 1926. For Combined Reciprocating En¬ 
gines and Turbines. 

Examiner’s Statement . 

This is an appeal from the decision of the principal ex¬ 
aminer finally rejecting the following claims: 
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a *' Scho/^ a Pmr»r No. 13 

department OF Commerce ..ttXSXSZELmtm 

UNITTO STi ,rt» PATENT OFFICE *—« “ **■* 

WASHINGTON 


Please find below a communication from the EXAMINER in 


charge of this application. 


0*0 II—»C 23 


Alfred Muller, 

S2 Vanderbilt Ave., 
Hew York, N.Y. 


_ _ _ ... 

Commissioner of Patent*. Applicant! H fl TIB wach, 

Ser. No. 100,069, 
or, \ Filed Apr.6,192b, 

It Ave., j For Combined Reciprocating 

•Y. J Engines and Turbines. 


X'tAAi£^ N 
a 1930 \ 

Responsive to amendment of October 9,1929, 
and letters of March 15,195®* 

Claims 14 and 16 are rejected on British patent |9963 
in view of either Bauer (German patent 335,065) or British 
patent 193>388. The latter two references shoe it to bej old 
to place reduction gearing between the exhaust driven turbine 
and the main shaft. There would be no invention involved in 

i 

placing reduction gearing between the turbine shaft and the 
main shaft of British patent 99&3* There is usually a certain 
speed at which a hydraulic gear will operate most efficiently,and 
there is no invention involved in using reduction gearing to 
obtain this speed or to use reduction gearing between th^ hy- 
draullc gear and main shaft to obtain the proper speed for 

I 

/ I 

cooperation with the main shaft. Claiji 14 is also rejected 
on British patent 193,388 in view of British patent 9963f 

I 

By placing the hydraulic gear of British patent 9963 la }>laee 
of the clutch 14 of British patent 193*388, a structure 
identical to applicant's will be had. 

Claim 15 i» rejected on British patent 99&3 1x1 of 

; 

British patent 228,498, which shows it to be old to use ^e- 
duction gearing between the hydraulic gears and the driven 
shaft. The use of reduction gearing is so well known in the 
art that no Invention is seen in using it where its need is ^ 
obvious. If the turbine a of British patent 9963 were o^ 
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Serial No. 100,069 
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relatively high speed as compared with the speed of the 
reciprocating engine £, it is obvious that some sort of 
mechanical reduction gearing would be needed. 

All of the claims stand rejected. 
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Soto As 

Department c. Commerce 

UNITED STATES PATENT OFFICE 
WASHINGTON 

Please find bclote a communication from the EXAMINER in 
charge of this application, • j 

Commissioner cf Patents. Applicant: WSCh, 

Scr. No. 100,069, 

Filed Apr.6,1926, 

For combined Reciprocating 
Engines and ‘rurbines. 


CPC 



JUN 20 3930 


Responsive to letter of June 16,1930. 

The rejection of claims 14, 15 and 16 as set forth in 
the Offloe aotlon of May 2,1930, has been reoonsiderod; and 
appears to hare been properly made. 

Applicant*s device differs from that Shown in British 
patent 99&3 merely in the use of reduction gearing between 
the turbine and the rotary shaft. Vhere one engine of a 
higher speed is connected to oooperate with another at a 
lower speed, it is obvious that reduction gearing must be 
used, in the use of which the Examiner falls to see the exer- 
else of invention. Reduction gearing in such relationship 
is shown to bo old by British patent 193,3&8 and German 
patent 335»°65* 

The rejection of claims 14., 15 and 16 on the references 

I 

as applied in Office aotlon of May 2, 1930, is hereby ifepeated, 
and is now made final. 
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IK TEE UKITED STATES PATEHT OnrfCflfc 


Hans 7ach, 

Ser. Ko. 100,069 
Filed: April 6. ,1928 
Combined Reciprocating 
Engine and Turbines. 
DIt. 28. 


To the 
Honorable 


Hew York, H. Y 
December 3, 1930. 



nderbilt Awe.) 


Eon. Commissioner of Patents, 
Washington, D. C. 


Sir: 




Applicant by his undersigned attorney of record 
hereby appeals to the Board of Appeals from the decision 
of the principal Examiner in the matter of the above 

f 

entitled application, which on the 20. day of June 1930 
was finally rejected. 

The following are the points of the decision on 
which this appeal is taken : 

1. The Examiner has erred in the general application 
of the references. 

2. The Examiner has erred in citing British patent 
9963 of 1913, as this reference has no bearing on the 
invention herein involved. 

3. The Examiner has erred in denying the presence 
£|of- invention by stating that in British patent 9963 of 

Si 1913 a reduction gearing might be placed between the turbine 
shaft and the main shaft. 

4. The Examiner has erred in his conclusion 
that applicants invention consists merely in the placing 
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of a reduction gearing between a hydraulic gear andja 

i 

shaft. 

5. The Examiner has erred in his conclusion^ that 
the use of the hydraulic gear of British patent 9963j of 
1913 in place of the clutch of British patent 193,598 

is tantamount to applicant’s combination, 

I 

6. The Examiner has erred in holding that toj 
apply the reduction gearing of British patent 226,4918 
to the structure shown in British patent 9963 of 191p 

i 

constitutes applicant's invention. 

7. The Examiner has erred in his conclusion 
that because of the general use of a reduction gearing 
wherever required applicant's combination is lacking! 

i 

in invention. 

i 

8. The Examiner has erred in holding that a 
mechanical reduction gearing would obviously be used in 
the structure shown in British patent 9963 of 1913, 
the turbine a were of relatively high speed. 

9. The Examiner has erred in attempting to 

i 

combine the various features disclosed by the references 
to therefrom construe the invention involved. 

i 

10. The Examiner has erred in failing to recognise 
the essence of applicant's invention and its main object. 

11. The Examiner has erred in failing to take 
into proper consideration the argument* advanced as 
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regards the pertinency of the references and the 
very important advance in the state of the art as 
represented by applicant’s invention. 

12. The Sraminer has erred in failing to give 
due weight to the affidavits of two eminent experts 
in the particular field herein involved. 

Respectfully, 


SAKS WACH 


By 



‘fif.F'RED fyi jl L f.R 

his Attorney. 
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14. Means for driving a rotary shaft comprising ^ recip¬ 
rocating engine direct connected with said shaft, a turbine 
engine, a fluid power transmitting device, reduced speed 
gearing between said turbine engine and one portion of 
said device, and reduced speed gearing between another 
portion of said device and said shaft. 

15. Means for driving a rotary shaft comprising k recip¬ 
rocating engine direct connected with said shaft, a turbine 
engine, a fluid power transmitting device, a driving Connec¬ 
tion between said turbine engine and one portion jof said 
device, and reduced speed gearing between another portion 
of said device and said shaft. 

16. Means for driving a rotary shaft comprising a recip¬ 
rocating engine direct connected with said shaft, a turbine 
engine, a fluid power transmitting device, reduced, speed 
gearing between said turbine engine and one portion! of said 
device, and a driving connection between another portion of 
said device and said shaft. 

i 

The art cited is: | 

British patent, 228,498, Oct. 15, 1925; j 

British patent, 193,388, Apr. 30, 1924; j 

British patent, 9,963, Apr. 28, 1913; 

German patent, 335,065, Mar. 24, 1921. 

The device includes a compound reciprocating engine 1 
driving the propeller shaft 2 of a ship. The exhaust from 
the engine 1 exhausts into a turbine 3 which is cohnected 
to the shaft 2 through the reduction gearing 4, 5 and |6. The 
speed of the turbine shaft is necessarily much higher than 
the reciprocating engine shaft, thus the reduction Rearing 
is used. 

140 & 141 The claims are each directed to a reciprocating 
motor 1, connected to a shaftl, a turbine 3, a fluid 
power transmitting device 5 and speed reducing gearing be¬ 
tween the turbine and the hydraulic drive 5 and betrteen the 
hvdraulic drive 5 and the shaft 2. 

British patent 9963 of 1913 shows a reciprocating engine 
C having a shaft b, a turbine a with a hydraulic j gear e 
which connects the turbine shaft to the main shaft b. Ap¬ 
plicant has further added some reduction gearing between 
the hydraulic gear and the turbine and the shaft, j Reduc¬ 
tion gearing between the turbine shaft and the main engine 
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shaft is also old in German 335,065 as shown — 3 and in 
British patent 193,388 as shown at 10 and 16. 

Claims 14 and 16 have been rejected on British patent 
9963 of 1913 in view of German 335,065 and British 193,388 
as no invention is involved in using reduction gearing if 
desired. This is what is commonlv used when two shafts 
are connected together which do not revolve at the same 
speed. These claims may also be rejected on British patent 
193,388 in view of British patent 9963 of 1913 as no inven¬ 
tion would be involved in placing the hydraulic drive e of 
9963 of 1913 in place of the clutch 14 in British 193,388. 

Claim 15 is rejected on British 9963 of 1913 in view of 
British 228,498 which shows the reduction gearing 8 or 9 
in addition to the hydraulic drive 4 or 5. 

It is submitted the appealed claims are properly finally 
rejected. 

Respectfully, 


M. E. PORTER, 
Examiner, Div . 18. 


142 [Stamp:] Board of Appeals, U. S. Patent Office. 

Jul. 2, 1931. 

Dr. Alfred Muller, 52 Vanderbilt Ave., New York, N. Y. 
In the United States Patent Office. 


Hans Wach, Ser. No. 100,069. Filed April 6, 1926. Com¬ 
bined Reciprocating Engine and Turbine. 

New York, N. Y., 

j June 20, 1931. 

Hon. Commissioner of Patents, 

Washington, D. C. 

Sib: 

Herewith, I will ask you to kindly recognize Clair W. 
Fairbank, Esq., of 420 Lexington Ave., New York, N. Y. as 
my associate in the above entitled application. 

Respectfullv, 

ALFRED MULLER, 

Attorney of Record. 
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143 [Stamp:] U. S. Patent Office, Board of Appeals. 

Mailed Jnl. 13, 1931. 

Appeal No. 1181. Paper No. 21. Decision —k 

Hearing: July 2, 1931. ! 

MCV. | 

In the United States Patent Office. 

i 

| 

Before the Board of Appeals. 

Appeal No. 1181. 

Ex parte Hans Wach. j 

Application for Patent Filed April 6, 1926, Serial No. 

100,069. Combined Reciprocating Engines and Tur¬ 

bines. 

Mr. Alfred Muller and Mr. Clair W. Fairbank fjor ap¬ 
plicant. 

This is an appeal from the decision of the Primary Ex¬ 
aminer finally rejecting claims 14, 15 and 16. 

Claim 14 is illustrative and is: 

14. Means for driving a rotary shaft comprising a re¬ 
ciprocating engine direct connected with said shaft, a tur¬ 
bine engine, a fluid power transmitting device, reduced 
speed gearing between said turbine engine and one por¬ 
tion of said device, and reduced speed gearing between 
another portion of said device and said shaft. 

The references relied upon are : 

British patent No. 9,963, April 28, 1913; j 
British patent No. 193,388, April 30, 1924; 

British patent No. 228,498, Oct. 15, 1925; j 
German patent No. 355,065, March 24, 1921. 

The invention is a combined reciprocating engiiie and 
turbine drive for a shaft. It comprises a reciprocating 
engine directly connected to the shaft. A turbine arranged 
to receive the exhaust from the engine has its shafjt con¬ 
nected to also drive the shaft. This connection consists 
of a fluid power transmission device and a reduced speed 
gearing on each side of it, one connected to the shafi to be 
driven and the other connected to the shaft of the turbine. 
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The Examiner relies mainly on the British patent No. 
9,963. This patent shows a reciprocating engine con- 

144 nected directly to the shaft to be driven and a tur¬ 
bine arranged to receive exhaust from the engine is 

connected to the shaft by a hydraulic transformer. There 
are no speed reducing gears shown but the transformer is 
intended to serve as a speed reducing mechanism. The 
examiner holds that no invention is involved in adding 
speed reducing gears in view of other patents referred 
to. In the British patent No. 193,388 there are reducing 
gears 10-12, 4-16 in Fig. 1 in an analogous relation. Like¬ 
wise in the British patent No. 228,498 there are reducing 
gears between a hydraulic clutch and the driven shaft. In 
the German patent there are reducing gears between the 
elastic coupling 7 and the driven shaft. We believe that 
the examiner’s position is correct. If reducing gears be 
necessary to reduce the speed we are unable to see that 
invention is involved in providing such gears in the British 
patent No. 9,963. Appellant points out that the trans¬ 
former coupling e in the British patent is not the same as 
in his application. In applicant’s original specification it 
is not clearly set forth what type of coupling is employed. 
It refers to a fluid or elastic coupling in line 23, page 2. 
This may obviously refer to the same type shown by the 
British patent. Hence to merely add reducing gears to 
the patent obviously involves no invention. 

Appellant directs attention to the fact that devices built 
according to the British patent proved to be a failure and 
were abandoned. We do not think that this conclusively 
establishes that invention was involved in adding reducing 
gears, as shown by the other patents. 

We also believe that the claims define nothing patentable 
over either the British patent No. 193,388 or the German 
patent. In the former patent a friction coupling 14 is used 
in the same relation as in the instant application. If this 
type of coupling proved unsatisfactory in actual practice 
obviously a hydraulic coupling such as is shown by 

145 British patent No. 228,498 could be substituted. We 
think one is the full equivalent of the other. 

In the German patent an elastic coupling is employed 
and a reducing gearing is used on one side but not on the 
other. We think that no invention is involved in adding a 
reducing gearing between the turbine and the elastic cou¬ 
pling in view of British patent No. 193,388. It should be 
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noted that the German patent refers to an elastic coupling, 
the same as is referred to in applicant’s original jspecifi- 
cation as filed. Obviously therefore the type of coupling 
which applicant employs has been used in the saipe rela¬ 
tion in the prior art patents. 

We are therefore of the view that none of the claims is 
patentable over either the British patents No. 9,963jor No. 
193,388 or the German patent No. 335,065, for reasons 
assigned. 

w • j 

We have carefully considered the affidavits of record and 
the pamphlets setting forth the commercial application of 
the invention but we still fail to find the claims patentable. 

The decision of the examiner is affirmed. 


WM. A. KINNAN, 
First Assistant Commissioner j, 
W. L. REDROW, i 
Examiner-m-Cliief, 


July 13, 1931. 


F. P. EDINBURG, 
Examiner-in-Chie] j, 
Board of Appeals. 


146 [Stamp:] U. S. Patent Office, Applicatioh Div., 


Dec. 29, ’31. 

[Stamp:] Patent Office, Division 18, Dec. 30, 193li. 
[Marginal note:] 22. Arndt. F (not ent.) 


In the United States Patent Office. 


Div. 18, Room 229. 

Application of Hans Wach. Combined Reciprocating En¬ 
gines and Turbines. Serial No. 100,069. File<ti April 
6, 1926. | 

December 28th, 1931. 

Hon. Commissioner of Patents, 

Washington, D. C. 


Sir: 

In view of the much amended condition of the specifica¬ 
tion, and in view of the applicant’s contemplate^ bill of 
complaint to be filed in the Supreme Court of the District 
of Columbia under Section 4915, and in order that tile speci¬ 
fication may be more easily readable in its revised condi¬ 
tion, and in order to render somewhat clearer the nature of 
the invention and the importance of certain featurds of the 
construction, the application is amended as follow^: 
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Cancel pages 2 and 3 of the specification, and insert: 

My invention relates to power plants in which the main 
power is derived from a reciprocating steam engine, and 
more especially consists in a novel arrangement and combi¬ 
nation whereby the power of the reciprocating steam en¬ 
gine and the power of an exhaust steam turbine receiving 
its steam from the reciprocating engine are utilized for 
driving the same shaft. 

147 A reciprocating steam engine of large size has com¬ 
paratively low speed and the torque on the driven 

shaft varies during the back and forth movements of the 
pistons. An exhaust steam turbine, in order to be efficient, 
runs at very much higher speed and gives a uniform torque 
on its shaft. Heretofore no practical and successful means 
has ever been provided for connecting both the reciprocat¬ 
ing engine and the turbine directly to the same shaft, by 
reason of the differences in speed and torque. The torque 
variations of the more powerful reciprocating engine tend 
to give a jerky motion to the turbine, which rapidly wears 
the bearings and the connecting means, rendering the op¬ 
eration noisy, dangerous and entirely impractical. 

According to the present invention, the turbine is so ar¬ 
ranged as to act upon the shaft of the reciprocating engine 
through a hydraulic transmission gear, whereby the diffi¬ 
culties above referred to are overcome and many other ad¬ 
vantages are obtained, especially in ship propulsion with 
the use of a single screw propeller shaft. While the recip¬ 
rocating engine as before exerts its whole power upon the 
screw propeller, the turbine constitutes an additional source 
of power, and as this power is transmitted to the propeller 
shaft through the medium of a fluid transmission gear, the 
excess driving force of the reciprocating engine, under cer¬ 
tain conditions, is imparted through the fluid trans- 

148 mission gear to the turbine and the driving gear, 
whereby a racing of the engine is prevented, while 

the power thus stored in the fluid transmission gear is 
utilized for the propulsion of the vessel. 

The invention is illustrated in the accompanying draw¬ 
ing, Figs. 1 and 2 diagrammatically showing the new com¬ 
bination, some parts being shown in different positions in 
the two figures. 

1 is the reciprocating steam engine acting upon the screw 
propeller shaft 2 of a sea-going vessel. The exhaust steam 
from the engine is utilised in the exhaust steam turbine 3. 
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The latter also imparts its power through a driving <*ear 4, 
a fluid transmission gear 5, and a driving gear 6 to the pro¬ 
peller shaft 2. 

Through the fluid transmission 5 the uneven rotaify mo¬ 
mentum or torque of the reciprocating engine 1 is smoothed 
out in relation to the turbine 3, because the fluid transmis¬ 
sion comprises two elements, a primary part and ja sec¬ 
ondary part. These are not rigidly connected, and there¬ 
fore permit slippage between the reciprocating engine and 
the exhaust turbine. While the engine transmits the |great- 
est part of its energy direct, without substantial lbss of 
power, to the propeller shaft 2, the additional energy of the 
turbine 3 acts through the fluid transmission gear and the 
driving gear upon the propeller shaft. ThO fluid 
149 transmission gear comprises several parts not Rigidly 
connected, including a primary rotary part dr cen¬ 
trifugal pump impellor acting as a bucket-wheel, andi a sec¬ 
ondary rotary part or fluid driven turbine. The fluidj under 
pressure supplied to this coupling is accelerated by the 
bucket-shaped primary part and transmits its kinetic en¬ 
ergy to the secondary part acting like a turbineVheel, 
which returns the fluid to the primary part, whereby the 
fluid is again accelerated. In normal operation and ^t nor¬ 
mal speeds there is very little difference in the spejeds of 
the two parts. It is particularly advantageous to mobnt the 
fluid power transmitter between two pairs of meshing speed 
reducing gears so that the fluid power transmitter operates 
at an effective speed of rotation higher than that of the 
reciprocating engine, but at a lower speed than thatiof the 
high speed exhaust turbine. The dimensions, and therefore 
the cost and the requirements as to space for the pngine 
installation are comparatively small. 

The invention is of course also applicable to stationary 
installations. 

I wish it to be understood that I do not limit myself to the 
exact details of construction shown and described, sipce my 
invention is capable of various modifications lying iwithin 
its scope. 

Respectfully submitted, 

HANS WACH, 

Per CLAIR W. FAIRBANK, 
Associate Attorney for Applicant . 

(Here follows photolithographed page 150.) 
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151 & 152 JUS. 

Department of Commerce, United States Patent Office, 

Washington. 

Address only the Commissioner of Patents, Washington, 

D.C. 

Ex parte Hans Wach. Serial No. 100,069. Filed April 6, 
1926. Combined Reciprocating Engines and Turbines. 

Notice of Suit Under Section 4915 R. S. 

A suit in Equity under Section 4915 R. S., entitled Hans 
Wach, Plaintiff, vs. Thomas E. Robertson, Commissioner 
of Patents, Defendant, Equity No. 53,872, involving this 
application, was filed on January 7, 1932, in the Supreme 
Court of the District of Columbia. 

T. A. HOSTETLER, 

Solicitor. 
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N° 9963 



A.D. 1913 


Date of Application. 28th Apr,, 1913-Aocepted, 23rd Oct., 1913 


COMPLETE SPECIFICATION. 

Improvements in or relating to the Working of Combined 
Reciprocating Engines and Turbines for Ship’s Propulsion. 



We, Swan, Hunter & Wigiiam RickaSKOn, Limited, and Max utto wurl, 
both of Neptune Works, Walker, Newcastle-on-Tyne, in the County of 
Northumberland, Shipbuilders and Engineers, do hereby declare tlhe hature of 
this invention and in what manner the same is to be performed, tp be particu- 
5 larly described and ascertained in and by the following statement:!— 

This invention relates to the working of combined reciprocating! engines and 
turbines for ship's propulsion, in which the power of both enginejs is rendered 
available for use on the same shaft, the chief object being to increase the 
efficiency of such installations by effecting a better co-action of the power units. 
10 According to this invention the objects above set forth are accomplished and 
the application of combined reciprocating engines and turbines fpr ship’s pro¬ 
pulsion simplified by providing an arrangement whereby the power of the turbine 
is transmitted at a reduced number of revolutions to the main or reciprocating 
engine shaft by means of a suitable hydraulic transformer of the Fottinger type. 
15 In order that the said invention may be clearly understood and readily carried 
into effect, we will proceed to describe the same more fully with reference to 
the accompanying drawings, in which: — 

Figures 1 and 2 are respectively an elevation and a plan iljlustratiug an 
arrangement in which the afortsaid transmission of power from t|he turbine is 
20 effected bv a hvdraulic transformer. 

V t 

The power of the fast running turbine n is transmitted to the Comparatively 
slow running main shaft b of the reciprocating engine r and propeller d by 
means of suitable hydraulic gear, such as a Fottinger transformed as indicated 
at e. The turbine a, shaft a 1 and transformer e are arranged in alignment 
25 with the main or propeller shaft b. 

The steam is utilised in the reciprocating engine r for driving the propeller d 
through the shafting h and passes by way of the pipe f into the turbine a where 
it is further utilised as will be well understood; the strain, after jthe latter use 
thereof, is conducted by way of the pipe </, to a condenser h. Thej power which 
30 is developed in the turbine a is transmitted to the main or profiler shaft h 
through the transformer e. Any suitable construction of hydraulic gear may 
be employed, the transformer hereinbefore mentioned being given its an example 
of a form of gear adapted to the purpose of the invention. 

Having now particularly described and ascertained the naturf of our said 
35 invention and in what manner the same is to be performed, wadeejare that what 
we claim is: — 

i 

1. Combined reciprocating engines and turbines for ship’s propulsion in 
which the power exerted l>v the turbine is transmitted at a reduced number of 
revolutions to the* main or propeller shaft of the reciprocating j engine by a 
40 hydraulic transformer, for the purposes specified, 

[Price &/.] 
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Working of Combined Recvprocatirig Engines and Turbines for Slap's Propulsion. 

2. Apparatus having its parts constructed, arranged and adapted to operate 
substantially as hereinbefore described with reference to the accompanying 
drawings, for the purposes specified. 

Dated this 2&th day of April, 1010. 

HASELTINE, LAKE & Co., 5 

28, Southampton Buildings, London, England, and 
60, Wall Street, New York City, U.S.A., 

Agents for the Applicants. 


Bedhill: Printed for His Majesty’s Stationery Office, by Love & Makomson, Ltd.—1913. 
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PATENT SPECIFICATION 

Convention Date ( Sweden ): Feb. 7 4, 1922. 
Application Date [in United Kingdom): Jan. 31, 1923. 


193,388 


No. 2896 



Complete Acceoteo : April 30, >924. 


COMPLETE SPECIFICATION 


Improvements in Motor Power Plants. 


I. Allmanna Svenska Elk ktrisea 
Aktieuolault, of Vasteras, Sweden, a 
Swedish company, do hereby declare the 
nature ol this invention and in what 
5 manner ihe same is to be performed, to 
W particularly described and ascertained 
in and by the following statement: — 

This invention relates to motor power 
plants, more pailicularly of that type 
10 m which the power of the steam is 
utilised in two stages, the steam being 
first caused to do work in oue motor 
operating at high pressure and thereupon 
caused to do work in auother motor 
15 operating at a low er pressure. 

It has already been proposed to con¬ 
struct motor power plants operating on 
the above principles which comprise a 
high pressure high speed steam engine 
20 and one or more low pressure steam 
turbines. In such construe! ions as 
hitherto proposed single rotor turbines 
exclusively have been used. 

According to this invention the low 
25 pressure unit comprises: a radial steam 
turbine having two oppositely running 
rotors. The use of such a type of 
turbine in the combination will result in 
a highly efficient and highly economical 
30 power plant. 

In the drawings. Figure 1 shows dia- 
gxammaticaily a plant embodying this 
invention. Fig. la shows a detail. 
Figs. 2—-3 are diagrammatic views show- 
35 ing modified embodiments of the inven¬ 
tion. 

With reference to Fig. 1. the numeral 
1 indicates a high-speed high pressure 
reciprocating steam engine and 2 a low 
40 pressure steam turbine of the type having 
discs running in opposite directions. The 
shaft 3 of the steam engine I is connected 
through the pinion 30 and the toothed 
wheel 4 to the operating shaft 5. The 
45 shaft 6, 7 of the turbine 2 rotating in 
opposite directions are connected through 
toothed gearing 8, 9 and 10, 11, 12 (see 
[Price 1/-] 


also Fig. la) respectively, to the inter¬ 
mediate shaft 13.‘ The shaft 13 is con- ^ 
nccted through a clutch member 14, 50 
which may form part of a usual claw' 
coupling or friction coupling or of a 
reversing mechanism, to a shaft 15 carry¬ 
ing a pinion il> meshing with the toothed 
gearing 4 of the operating shaft 5. 55 

The high pressure steam engine 1 
operating, as is well known, at high effi¬ 
ciency when driven by superheated steam 
of appropriate pressure is fed with super¬ 
heated steam by the pipe 17. Within 60 
the engine the steam is allowed to expand 
from its original pressure down to a suit¬ 
able pressure- which should, preferably, 
be within the superheating range. The 
exhaust steam is passed from the steam 65 
engine I through the pipe 18 and to the 
low p.essure turbine 2 where it is allowed 
to expand down to the condenser pressure. 

Reversal of the direction of operation 
of the plant may be effected, in case the 70 
coupling 14 comprises a claw or friction 
coupling, by releasing the low pressure 
unit at the coupling 14 and reversing the 
high pressure unit aioue. With the 
coupling 14 comprising a reversing mech- 75 
anism reversal may be effected by revers¬ 
ing the direction of operation of the high 
pressure unit as well as of the shaft 15 
of the low pressure unit. 

It is to be noted that instead of a 80 
single turbine there may be used as the 
low pressure unit a plurality of such 
turbines. 

In Fig. 2 there is-shown a simpler form 
of the system shown in Fig. 1. The high 85 
pressure steam engine operates in this 
case directly on the intermediate shaft 13, 
carrying the toothed wheels 9 and 12. 

The appositely rotating shafts 6, 7 of the 
two rotors of the turbine 2 are con- 90 
neeted by the clutch members 31, 32 
to the pinions 8, 10. One of said 
pinions, as 8. meshes directly with a 
toothed wheel as 9, on the operating shaft 
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10 


15 


20 


25 


30 


35 


40 


5 which forms a direct extension of the 
shaft 13, while the other pinion, as 10, 
meshes with an idle wheel (not shown), 
similar to that shown at 11 in Fig. la, in 
turn meshing with a toothed wheel as 12 ,- 
on the operating shaft. 

Fig. 3 shows a system in which the 
high pressure steam engine is coupled 
directly to the operating shaft 5, as, for 
instance, a propeller ehaft. The two 
oppositely running rotors of the steam 
turbine 2 are geared to an intermediate 
hollow shaft 50 and inserted in the gear¬ 
ing of one shaft is an idle wheel similar 
to that shown at 11 in Fig. la. Extend¬ 
ing through the bore of shaft 50 is the 
shaft 3 of the steam engine 1 . The inter¬ 
mediate shaft 50 is connected to the pro¬ 
peller shaft 5 by means of a clutch mem¬ 
ber 51 -which may comprise a reversing 
mechanism or another appropriate 
coupling. 

Having now particularly described and 
ascertained the l \ture of our said inven¬ 
tion and in what manner the same is to 
be performed, we declare that what we 
claim is:—- 

1. A motor power plant, comprising, 
in combination, a high pressure unit con¬ 
sisting of a reciprocating high-speed 
steam engine, and a low pressure unit, 
consisting of a radial steam turbine with 
two oppositely running rotors, said steam 
engine and said rotors being connected 
by means of toothed gearings to operate 
on a common operating shaft. 

2. A motor power plant, comprising in 
combination a high pressure unit consist¬ 
ing of a reciprocating high-speed steam 
engine coupled by a single gearing to a 
common operating shaft, and a low -pres¬ 
sure unit, consisting of a radial steam 
turbine with two oppositely running 
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rotors, the two shafts of which are 
coupled to a common intermediate shaft, 45 
in turn coupled to said common operating 
shaft. 

3. A motor power pjlant. comprising, 
in combination, a high jpressure unit con¬ 
sisting of a reciprocating high-speed 50 
steam engine the sha^ft of which is 
directly connected to an operating shaft, 
and a low pressure unit consisting of a 
radial steam turbine with two oppositely 
running rotors, the two shafts of which 55 
are geared to the shaft io£ the said steam 
engine. 

4. A motor power plant, comprising in 
combination a high pressure unit consist¬ 
ing of a reciprocating high-speed steam 60 
engine, the shaft of whfch is directly con¬ 
nected to a propeller jphaft, and a low 
pressure unit, consisting of a radial 
steam turbine with two oppositely run¬ 
ning rotors, the two shafts of which are 65 
geared to a hollow shaft surrounding the 
shaft of the steam engine, which may be 
connected to the said hollow shaft by 
coupling means. 

5. A power plant as {claimed in Claim 70 
1 , characterised in thatjsaid low pressure 
turbine is reversible by (means of a revers¬ 
ing mechanism mounted on the turbine 
shaft or on the intermediate shaft. 

6 . A power plant as {claimed in Claim 75 
1 . characterised in that if or releasing said 
low pressure unit there }s provided coupl¬ 
ing means in order tl|iat the direction 

of operation of the plant may be reversed 
by reversal of the high) pressure unit. 80 

Dated this 31st dav of January, 1923. 
CRUIKSHANK & FAIRWEATHER, 
65/66, Chancery Lane, {London, W.C. 
and ! 

62, Saint Vincent Street, Glasgow, 85 

Lpplicants. 


Agents for the A| 


Office, by Love & Malcomson, Ltd.—1924. 
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PATENT SPECIFICATION 



Convention Date (Germany): Jan. 28, 1924. 228,498 

Application Date (in United Kingdom): Oct 22,1924. No. 25,144 j24. 

(Patent of Addition to No. 213,156 * March 26. 1923.) 

Complete Accented: Oct. 15. 1925. 


COMPLETE SPECIFICATION. 


Improvements in or relating to the Propulsion of Ships. 


We, Vulcan-werke Hamburg vxd 
Stettin Akt. Gen., ofi Hamburg 9, Ger¬ 
many, a -German company, do hereby 
declare the nature ot this invention and 
5 in what manner the same is to be per¬ 
formed, to be particularly described and 
ascertained in and by the following state¬ 
ment:— 

The present invention relates to gear 
10 transmission systems as applied to the 
propulsion of ships comprising in com¬ 
bination oil engines, hydraulic gears or 
clutches and mechanical gearing, and is 
an improvement in or a modification of 
15 the invention forming the subject matter 
of Patent No. 21*5.156. In the system 
according to this patent the forward and 
reverse units of the hydraulic clutches 
or gears are arranged on one side of the 
20 engines with which they are respectively 
associated and actuate the propeller shaft 
through the same set of gear wheels. 
Such an arrangement, however, necessi¬ 
tates specialised means for filling and 
25 emptying the hydraulic clutches or gear¬ 
ing, and, owing to the fact that both for¬ 
ward and reverse units drive through the 
same set of gear wheels, it is necessary 
to insert in one of them, usually the re- 
#0 verse unit, a reversing section which re¬ 
sults in a loss of efficiency. 

According to the invention forming the 
subject matter of our Patent No. 22*1,593 
it has been proposed to overcome these 
35 objections by mounting the forward and 
reverse units of the hydraulic clutches of 
gearing at opposite ends of the engine, 
thus enabling them to he filled and 
emptied through a passage formed in the 
40 engine shaft: further, according to the 
improved transmission system referred to, 
it is possible to utilise a similar mech¬ 
anism for the forward and reverse units 
by arranging for the latter to drive the 
45 propeller shaft through an e^tra gear 

[Price 1 /-] 


wheel. The means of filling and empty¬ 
ing the hydraulic device through a pass¬ 
age in the engine shaft is at a disadvan¬ 
tage on account of the weakening of the 
shaft necessitating a larger diameter 50 
thereof for the transmission of- a given 
amount of power, and it is the object of 
the present invention to secure ease of 
emptying and filling the hydraulic 
clutches or gearing while permitting for- 55 
ward and reverse units of similar con¬ 
struction to be employed and to be located 
both at the same end* of the engine. 

According to the present invention the 
forward and reverse units of the 60 
hydraulic clutches or gearing are both 
filled through the hollow shafts of their 
secondary members and are emptied by 
apertures located in the neighbourhood of 
their peripheries which are opened and 65 
closed by means of adjustable rings. 

In order that the invention may be 
thoroughly understood and readily car¬ 
ried into effect it will be described by 
reference to the accompanying drawing 70 
which illustrates in longitudinal section 
an engine and gearing in accordance with 
the invention. 

In the combination illustrated the 
engine 1 . mounted on a bed-plate 2 , is 75 
provided with an extension to its shaft 3 
bearing the primary members 4 and 5 
of the forward and reverse units of the 
hydraulic clutches or gearing; the 
secondary members 6 and 7 thereof are 80 
fitted with pinions 8 and 9. the former 
of which gears with a wheel 10 and the 
latter with a wheel 11 , both of these 
wheels being mounted on the propeller 
shaft 12. While the pinion 8 and gear 86 
wheel 10 mesh together directly, the con¬ 
nection between the pinion 9 and the gear 
wheel 11 is by means of an extra gear 
wheel 13. so that, while the secondary 
members 6 and 7 both run in the same 90 


162 



I 



I 

2 228,498 


direction, they serve to drive the pro¬ 
peller shaft 12 in opposite directions in 
the manner set forth in the Specification 
of our co-pending Application No. 
5 232.548. 

The hydraulic and mechanical gears are 
preferably enclosed in a casing 14 which 
serves to support the bearings 15, 16, 17 
and 18 carrying the secondary members 
10 0 and 7, the engine shaft 3 passing 
through these members and being sup¬ 
ported by bearings 19 and 20. Admis¬ 
sion chambers 21 and 22 are formed in the 
casing 14 and communicate with the 
15 hollow shafts of the secondary members, 
which provide means whereby liquid may 
be introduced into either the forward or 
reverse hydraulic unit. These units are 
emptied by means of apertures 23 in the 
20 neighbourhood of their peripheries and 
under the control of rings 24 by means 
of which the apertures may be opened oi 
closed. The liquid is thus discharged 
into the casing 14 and may be utilised 
25 again for filling the hydraulic units by 
admission through one of the chambers 
21 or 22 . 

Having now particularly described and 
ascertained the nature of our said inven¬ 


tion and in what manner; the same is to 30 
be perfoftned, we declare; that what we 
claim is:— j 

1. A goar transmission! system for the 
propulsion of ships according to the in¬ 
vention set forth in Patent Specification 35 
No. 213,150 employing! oil engines, 
hydraulic clutches or gears and mech¬ 
anical gearing in whichj the hydraulic 
units are adapted to fee filled from the 
inside through the hollow shafts of the 40 
secondary members and t<j> fee emptied by 
apertures located in the neighbourhood 

of their peripheries which are opened and 
closed by means of adjustable rings. 

2. A gear transmission system as set 45 
forth in Claim 1 in which the space 
around the hydraulic unijts is enclosed to 
form an oil-collecting.chamber. 

3. A gear transmission!system substan¬ 
tially as hereinbefore described with 50 
reference to the accompajnying drawing. 

Dated this 22nd day ofj October, 1924. 

HASELTINE, LAKE & Co., 

28, Southampton Bui idlings, London, 

England, rind 55 

15, Park Row, New York), N.Y., U.S.A., 
Agents for the Applicants. 


Rodhill: Printed for His Majosty’s Stationery Office, by Love & Malcom&on, Ltd.—1925. 
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Dr. Gustav Bauer in Hamburg. 

Schiffsmaschinenanlage mit Abdampfturbine. 

Patentiert im Deutschen Reiche voin 28. April 1918 ab 



Die Erfindung betriftt einc Schiffsinasclii- 
nenanlage. l>ei weicher einc Kolbenmaschinc 
und cine Abdampfturbine nut" cine gemein- 
>ame Schraubcmvellc arheiten, und bcstclu 
5 darin, daG die Abdampi turbine zum Bctriebv 
der Anlage erforderliciie Hilfsmaschinen an- 
treibt und sowohl die von dcr Abdampftur- 
bine angetriebenen Hilfsmaschinen. als auch 
die Abdampfturbine sclbst wccbselscitig ab- 
^t> >chaltbar angeordnet sind und ferncr die 
Hilfsmaschinen in Ringschaltung sowohl mil 
der Abdampfturbine als auch mit der Kolben- 
maschine verbunden sind. so dnB sie ie nach 
Bedarf mit dcr Kolbenmaschinc Oder mir der 
15 Abdampfturbine oder aber mit bei den gekup- 
pelt werden konnen. Dalx*i konnen die von 
dcr Turbine angetriebenen Hilfsmaschinen 
den von dcr Kolbenmaschinc angetriebenen 
Hilfsmaschinen ganz. Oder tcihvcisc zugc- 
schaltet werden. und umgckchrt. Um einc 
T^istungserhohung dcr Abdampfturbine zu 
ermoglichen. ist derscll>en cin Curtisrad vor- 
geschaltct. und dementspreehend eine beson- 
derc Frischdnmpfzuleitung vorgeseben, so daS 
*5 z. B. bei Havaric der Kolbenmaschinc oder 
bei Revierfahrtcn die Lei stung der Kolbcn- 
maschinc (lurch diejenige der Abdampf- 
inrbine ersetzt bzw. die Anlage (lurch die Ab¬ 
dampfturbine allein betrieben werden kann. 
,io Auf beiliegender Zeichnung i.st beispiels- 
weise eine Schitfsanlage gcmaB vorlicgender 
Erfindung schemafisch dargestcllt. Die Kol- 
benmaschine i, die Abdampfturbine 2. das 
Radergetricbe 3 und dcr Kondensator 4 sind 
35 mit den Hilfsmaschinen nach dem in der 
Zeichnung dargestellten Ausfuhrungsbeispie! 


auf c-incr gemeinsaxnen Grundplatte 5 ver- 
einigt. Durch einc ktirzc Lherstromleitung 6 
kann der Dampf mittels fines geeigneten 
Ventils, z. B. eincs Wcchselventils, von der 40 
stehend angeordneten Kolbcnmaschine 1 ent- 
weder zu dcr in das Gestell derselbcn einge- 
bauten Abdampfturbine 2 oder dem unterhalb 
dcr Turbine befindliehen Kondensator 4 uber- 
irclcitet werden. Zwischcn dcr Abdampftur- 45 
bine 2 und dem Zahnradgctricbe 3 ist zweek- 
maBig cine an sich bekannte elastischc Kupp- 
lung 7 und zwischen Kolbenmaschinc t und 
dem Zahnradgctriebe ist cbenfalls cine belie- 
bige Kupplung 8 eingcschaltet. 50 

Durch die Welle 9 der Kolbenmaschinc 
werden mittels cines ent>prechendcn Zahn- 
raderubersetzungsgetriebes die schncllaufen- 
den und von der Turbinenwelle 10 die lang- 
sam laufenden Hilfsmaschinen angetrieben, 55 
und zwar nach dem gczeichneten Ausfnh- 
rungsbcispiel von der Kolbenmaschinenwellc 9 
die Speisepumpe und von der Turbinen¬ 
welle 10 ein Elcktrogenerator 12 und eine 
Luftpumpe 13. 60 

Die Zahnradgetriebc fur die Hilfsmaschi¬ 
nen sind derart gclagert, daB samtliche Hilfs- 
maschinen wechsclscitig sowohl die langsam 
laufenden. wic die schnell laufenden. entwedcr 
von der Kolhenmaschincnwelle oder von der 65 
Welle der Abdampfturbine mit Hilfe von 
selbsttatigen oder nicht sclbsttatigen 
Kupplungen 7, 8. 15, 16 durch gegensei- 
tige Zuschaltung angetrieben werden kon¬ 
nen. Ist z. B. die Abdampfturbine abge- 70 
schaltet. so kann der Antrieb des Elektrogene- 
rators 12 und der Luftpumpe 13 von der Kol- 
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bcnmaschinenwelle 9 aus fiber das Zahnrad- 
getricbe 14 der Spcisepumpe 11 durch Zu 
schaltung mittcls der Kupplung 15 erfolgen. 

In gleicher Weise kann der Antrieb dei 
5 Spcisepumpe 11 durch. die Turbinenwelle 10 
uber das Zahnradgctriebe 17 erfolgen. 

Hierdurch ist erreicht, daB bei Alleinbetrieb 
der Kolbenmaschine 1 oder der Abdampftur- 
bine die samtlichen Hilfsmaschinen in Betricb 
»o bleiben konncn. Die Zahnrader sind hierbei 
in solcber Cbersetzung angeordnet, daB die 
Drehzahl der Hilfsmaschinen bei ihrer Zu- 
schaltung nach der cinen oder anderen Seite 
durch den Antricbswechsel nicht venindert 
15 wird. 

In der bcschricbencn Art konnen selbst- 
verstandlich auch noch andere Hilfsmaschi¬ 
nen, wie z. B. Olpumpen, Kondcnsatpumpen 
und sonstige Manovrierhilfsmaschinen ango- 
ao schlossen sein und mit angctriebcn werden. 

Soli bei Havarie der Kolbenmaschine oder 
z. B. bei Revierfahrt im Hafen allenfalls untcr 
Benutzung der elastischen Kupplung fur 
Ruck war tsfahrt die Abdampfturbine die voile 
*5 Leistung der Kolbenmaschine ersetzen, so 
kann die Turbine durch einc besondere an ein 
vorgeschaltetes Curtisrad 19 angeschlosscne 
Frischdampfleitung 18 gespeist werden, so 
daB die Lcistung der Abdampfturbine in be- 


I 

sonderen Fallen auf das lerforderliche MaB 10 
erhoht werden kann. 

Dicse Anordnung der Haupt- und Hilfs- 
maschinen sowie die- wecljiseiweisen Zu- und 
Absclialtungsmoglichkeitenl ergeben cine ge- 
steigerte Manovrierfahigkeit der Gesamt- 35 
anlage. 

! 

Patent-Ansprt};che: 

j 

j. Schiffsmaschincnmlage, bei welcher i«> 
eine Kolbenmaschine und eine Abdampf¬ 
turbine auf einc gemeijrsame Welle arbei- 
ten, dadurch gekcnnzeichnet, daB die zuin 
Betricbe der Anlage notigen Hilfsmaschi¬ 
nen sowohl mit dcr Kolbenmaschine, als 45 
auch mit der Abdampftjurbine in Ringver- 
bindung stehen. 

2 . Schiffsmaschinenanlagc nach An- 
spruch i, dadurch gekennzeichnct, daB die 
Abdampfturbine die schnell laufenden und 50 
die Kolbenmaschine dije langsam laufen¬ 
den Hilfsmaschinen an|treiben. 

3. Schiffsmaschinepanlage nach An- 
spruch 1 und 2. dadurch gckennzeichnet 
daB der Betrieb mit d|cn Hilfsmaschinen 55 
durch die Kolbenmascjiine oder die Ab 
dampfturbine allein wecjhsclseitig aufrecht- 
erhalten werden kann. 1 


Hierzu 1 Blatt Zeichnungen. 
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UNITED STATES PATENT OFFICE. 

I ' * 

CHARLES ALGERNON PARSONS. OF NEWCASTLE-UPON-TYNE, ENGLAND. 

• ‘ ' . 1 

SHIP-PROPULSION SYSTEM. 

No. 002,906. Specification of Letters Patent. PaWnted Noy. 3,1008. 

Application filed April 29, 1907. Serial No. 870,836. 

To all whom it may concern: ing a side view to an enlarged scale, and Fig. 

Be it known that I, the Honorable 8 a corresponding cross section on the line 
Charles Algernon Parsonses subject of 8—8 of one of the chain wheels; Figs. 9 and 
the King of Great Britain and Ireland, resid- 10 show end view and plan respectively of a 
• ing at Heaton Works, Newcastle-upon-Tyne, form of multiple helical gearing with equal- 60 
in the county of Northumberland, England, ized tensions. Fig. 11 snows a form of the 
have invented certain new and useful Im- invention in which the turbine is divided into 
provements in and Relating to Ship-Propul- two parts arranged in series as regards the 
sion Systems, of which the following is a speci- exhaust steam, J ig. 12 being similar but with 
10 fication. the individual turbines arranged in parallel; 66 

This invention relates to the propulsion of Fig. 13 shows a form of jpring drive m which 
moderate and slow speed vessels with single, the required resilience is obtained from the 
twin or more screws. Such vessels are at torsion of a hollow sh&ft; Fig. 14 shows a 
present universally driven by reciprocating form of balanced single helical gearing with 
16 engines and the object of the present inven- spring driven pinions, while finally, Figs. 15 70 
tion is to increase the efficiency of propulsion and 16 show forms of laminated gear-wheels, 
by utilizing the energy in the exhaust steam The same reference symbols where desir- 
on its wav to the condenser in a satisfactory able are used to denote corresponding parts 
manner by means of turbines so as ade- in the different drawings, which are to a 
20 quately to assist the reciprocating engines, large extent of a diagrammatic nature. 76 

The problem indicated above is of particu- In carrying the invention into effect ac- 
lar importance in the case of the ordinary cording to one form as applied by way of ex- 
tramp steamer and is then, moreover, of par- ample to an ordinary tramp steamer, (see 
ticular difficulty on account of the unsuit- Figs. 1 and 2) reciprocating engines, of 
26 ability of turbines as at present known for the type now usual running at from 60 to 80 80 
the direct drive of such slow speed vessels. revolutions per minute dnve the propeller 
The invention consists in employing one or shaft, 6, and I provide a high speed turbine, 
more turbines running at relatively high c, (or more than one if desired) receiving ex¬ 
speeds and working with the exhaust steam haust steam from the main engines by way 
80 from the reciprocating engines, the high of the exhaust pipe, d, and discharging into a 85 
speed turbine and the low speed propeller suitable condenser, 6. I then mount on the 
shaft or shafts being dynamically connected turbine shaft a high speed electric generator, 
in a manner enabling both turbmes and re- /, and lead the current generated thereby to a 
ciprocating engines to work at speeds com- low speed and preferably multipolar electric 
35 patible with a nigh efficiency. motor, h, with its rotor mounted on the pro- 90 

Th,e invention consists more specifically in peller shaft, h. The energy extracted from 
a ship propulsion system of the type indi- the main engine exhaust by the turbine is 
catea in the preceding paragraph having the thus transmitted electrically to assist in driv- 
following preferred forms of transmission: ing the propeller shaft. I may conveniently 
40 (a) electric transmission by means of a high arrange an exhaust pipe, i, direct from the 95 
speed dynamo, and a low speed motor; (o) main engines to the condenser, e, so that the 
special worm gearing; (c) multiple chain turbine can be by-passed and thus put out of 
gearing with equalized tensions and, (d) action when the main engines are reversed or 
multiple helical gear with equalized tensions, whenever desirable. 

46 Referring to the accompanying drawing? In consequence of the uneven turning mo- loo 
which illustrate my invention ana form part ment of the reciprocating engines, in some 
of the specification, Figures 1 and 2 show end cases special precautions may have to be 
view and plan respectively of one form of the taken to insure satisfactory working. In 
invention in which electric transmission of such a case the motor or generator, or both, 

60 power between the high and low speed shafts may be so designed that small variations of 106 
is adopted; Figs. 3 and 4 are similar views of speed give little variation of power; for in- 
a modified form of the invention employing stance, they may be designed with very fall- 

_worm gearings while Figs. 5 and 6 are similar ing characteristics, and in the case of an in- 

views showing the application of multiple duction motor the slip may be considerable. 

*•6 chain gear with equalized tensions, Fig. 7 be- Also suitable switches, resistances, capacities no 
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and so forth may befused as required in con¬ 
junction with the g€ fierator and motor, and 
these may if prefer ed, be regulated auto¬ 
matically by a gov *mor or by the steam 
pressure in the cylmaers of the reciprocating 
engines or by the poj tion of the cranks, so as 
to give an even or m approximately evem 
load on the electric ;earing. It will readily 
be seen that either c mtinuous or alternating 
current may be ado ted. ' 

According to a modification of the inven¬ 
tion in which I use worm transmission gear 
(see Figs. 3 and 4) I nount a suitable worm- 
wheel, Jc, loosely on he main engine shaft or 
preferably on an ext msion thereof and I ar¬ 
range a suitable h^ lraulic or other clutch, 
m, so that I may re dily connect or discon¬ 
nect the worm-whec and main shaft. The 
worm, n , gears pre erably with the upper 

E art of the worm-v heel, 1c, and I arrange 
orizon tally the tra reverse worm-shaft on 
which the turbine, c is mounted, so that all 
the running parts th t require attention may 
be readily accessibh from the engine-room 
floor. When revere ng the turbine tniy be 
disconnected from t! ie main shaft by means 
of the clutch, m, abo' e mentioned; the clutch 
may also be taken ov t to avoid difficulties in¬ 
troduced by racing ii a heavy sea. 

According to ancther modification, (see 
Figs. 6 and 6) I may employ a multiple chain 
transmission from tl e high speed to the low 
speed shafts. In tie example shown, two 
turbines, c, c , are adopted and the chains are 
Arranged in three gro ups o, and p, on the port 
side counterbalancing, q, on the starboard, 
each group consisting of any suitable num¬ 
ber or individual chams. Some or all of the 
chain wheels, r, are} connected to their re¬ 
spective shafts through spring drives in such 
a way that the tension is equalized between 
the various groups. A side view and section 
of one form of suoh ffiain wheels are shown 
on an enlarged scald in Figs. 7 and 8. The 
inner and outer parte of the wheel a and t, re¬ 
spectively are mount ed after the manner of 
the ordinary eccentric* pulley and strap, so as 
to be capable of relative angular motion. 
Both parts are preferably made in halves, 
which in the case q 1 the inner part may be 
united by bolts u an< in tne case of the outer 
part by studs and Inuts, v . The inner part 
carries a series of lugs or brackets, w; alter¬ 
nating and having an operative part in line 
with similar lugs orlbraokets, as, carried by 
the outer part and between adjacent lugs, 
suitable springs, z, are arranged preferably 
in compression. -.v*- , v 

The wheel described in the preceding para¬ 
graph with reference to Figs. 7 and 8 is 
shown provided with teeth, 2, for two chains 
but any other suitable number of chains may 
bq provided for. Again in some oases (sea 
Figs. 9 and 10) I may use multiple helical 
glaring, 3, 3, preferably of the ‘chevron- 


tooth type and render such' gearing practi¬ 
cable wnen there is one exhaust turbine, by 
spring drives (such, for example, • as those 
above described) eitner on the pinions or the 
driven wheels or if the turbine is divided into 70 
several elements, such as 4, 5, whether in se¬ 
ries as regards the steam as shown in Fig. 11 
or in parallel as shown in Fig. 12, there may 
be several corresponding pinions, 6, 7, driv¬ 
ing on to one wheel, 8, or there may be a 75 
separate pinion and whee} for each turbine 
the main end in view being the reduction of 
the power transmitted through say one gear 
and an equalization of the power transmitted 
among tne individual gears. In any of the 80 
gears I may use a spring drive in order to ac¬ 
commodate any irregularities in the teeth or 
centering of the pinions and wheels or to pre¬ 
vent racking stresses due to the uneven turn¬ 
ing velocity of the main engines; for me- 85 
chanical reasons, I generally prefer to place 
this spring drive between the pinion and its 
shaft, though I sometimes place it on the 
main shaft, or I may combine both arrange¬ 
ments. 90 

According to another form*the torsional 
deflection or shafts may be employed. Thus 
referring to Fig. 13, tne shaft, 9, from or to 
which power is to be transmitted, is sur¬ 
rounded by a hollow shaft or sleeve, 10, 05 
keyed at one end to the shaft, 9, and carrying 
at the other the gear wheel, 11, the length or 
this sleeve, 10, being sufficient to give the 
required resilience or a helical groove, 12, for 
example may be cut in it. 100 

When helical gearing of the single type 
such as is shown m Fig. 14 is used, it is pref¬ 
erable to have an even number of pinion 
wheels, 13, half of which are right handed 
and half lefthanded, so that the main shaft, 105 
b, is not subjected to any extra end thrust. 

In such an arrangement tne pinions, 13, may 
be restrained to rotate with their shaft, 14, 
by suitable feathers their endwise sliding be¬ 
ing controlled by springs such as 16, butting lio 
against the collars, 16. In some cases I cut 
the pinions or wheels on blanks, 11, (see 
Fig. 15) composed of sheets of metal or other 
suitable material, the thickness of such disks 
or rings depending on the pitch and helical 115 
angle of the teeth and the desired elasticity. 

In this construction the elasticity in angular 
displacement being secured by tne deflection 
of the disks in a direction normal to their 
^planes, the disks or rings may be clamped 120 
close together by the side plates, 18, for ex¬ 
ample, but I prefer to allow the same indi¬ 
vidual freedom by interposed washers of 
smaller diameter. According to a modifi¬ 
cation of this form of wheel, (see Fig. 16) the 126 
individual disks; 19, may be set at an angle 
as shown, in which case the clamping plates, 

20, should be made wedger-shaped; this has 
the advantage of equalizing (he wear on the 
driven wheel. 130 
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Instead of the plates being flat as shown, 
they may be dished, cupped, eorrugated, 
ridged or shaped in any other desired way to 
give flexibility and also equalize wear. 

6 I often prefer to place the gear at one or 
more of the nodal points on the shaft or 
shafts between the reciprocating engines and 
the propeller so that torsional vibrations, 
whether synchronous or otherwise, will not 
10 affect the gear. 

I may adapt any of the hereinbefore de¬ 
scribed arrangements, modified where desir¬ 
able, to vessels having more than one screw 
and in such a case I may sometimes gear an 
16 exhaust turbine to the shaft of a set of en¬ 
gines other than that from which the par¬ 
ticular turbine received steam. 

I also wish it to be understood that al¬ 
though with a view to reducing the number 
20 and complexity of the figures, I have shown 
the series and parallel arrangements of du¬ 
plicate turbines in connection with helical 
gearing only and spring drives in connection 
with certain forms of gearing only, I may 
26 nevertheless adopt any other combination of 
such elements when practicable and desirable 
without exceeding the scope of my invention, 
thus for instance! may provide the worm or 
worm-wheel or both with a spring drive or 
so they may be made with elastic plates as 
above described. 

I find that by the addition of a high speed 
exhaust turbine arranged in one of the ways 


ciprocating engine means- and said- turbine 
means together. 


exhaust turbine arranged in one or me ways 
hereinbefore described to assist the main en- 

S5 gines, the practical difficulties hitherto hin¬ 
dering the application of the turbine to slow 
speed vessels are overcome and I am able to 
increase the power efficiency of the vessel by 
about 20 per cent. 

40 Having thus described my invention what 
I claim as new and desire to secure by Let¬ 
ters Patent is;— 

1. A ship propulsion system comprising in 
combination a propeller shaft, reciprocating 

46 engine means connected to said propeller 
shaft, a separate shaft, turbine means on 
said separate shaft and receiving working 
fluid from solid reciprocating engine means 
together with means for transmitting power 

60 from said separate turbine shaft to said pro¬ 
peller shaft. 

2. A ship propulsion system comprising, 
in combination, reciprocating engine means 
and a turbine 'means; a propeller and means 

65 for transmitting power from said reciprocat¬ 
ing engine and said turbine to said propeller, 
said transmitting means including a resilient 
member acting to compens'kte for inequali¬ 
ties in the turning moment of said recipro- 

00 eating engine. \ 

3. A ship propulsion system comprising 

_in combination, propeller means; reciprocat¬ 
ing engine means and turbine means receiv¬ 
ing working fluid therefrom to drive said pro- 

66 peller means and means for gearing said re- 


4. A ship propulsion system comprising, 
in combination propeller and shaft means; 
reciprocating engine means and turbine 70 
means receiving working fluid therefrom? to 
drive said propeller and shaft means and 
means for gearing said reciprocating engine 
means and said turbine means together, said 
gearing means being balanced as regards the 75 
distribution within the gearing of torsional 
stresses on said shaft means. 

5. A ship propulsion system comprising, 
in combination propeller means; reciprocat¬ 
ing engine means and turbine means receiv- 80 
ing fluid therefrom to drive said propeller 
means; a plurality of sets of gearing between 
said reciprocating engine means ana said tur¬ 
bine means together with means for distribut¬ 
ing power transmitted by said turbine means 85 
among said sets of gearing., 

6. A ship propulsion system comprising 

in combination propeller means reciprocat¬ 
ing engine means and turbine means receiv¬ 
ing fluid therefrom to drive said propeller 90 
means; a plurality of sets of gearing Detween 
said reciprocating engine means and said 
turbine means together with means for equal¬ 
izing the power transmitted by said sets of 
gearing. • * 96 

7. A ship propulsion system comprising,, 
in combination, propeller means reciprocat¬ 
ing engine means and turbine means receiv¬ 
ing working fluid therefrom,to drive said pro¬ 
peller and helical spur gearing connecting loo 
said reciprocating engine means and said 
turbine means together. 

8. A ship propulsion system comprising, 
in combination, a propeller; reciprocating 
engine means and turbine means to drive 106 
said propeller and means for gearing said re¬ 
ciprocating engine and said turbine means 
together. 

9. A ship propulsion system comprising in 
combination, propeller and shaft means; re- no 
ciprocating engine means and turbine means 

to drive said propeller and shaft means and 
means for gearing said reciprocating engine 
means and said turbine means together said 
gearing means being balanced as regards the 115 
distribution within the gearing of torsional 
stresses on s&id shaft means. 

10. A ship propulsion system comprising, 
in combination propeller means; reciprocat¬ 
ing engine means and turbine means to drive 120 


means and said turbine means together with 
means for distributing powe* transmitted by 
said turbine means among said sets of gearing. 126 

11. A ship propulsion system comprising, 
in combination propeller means; reciprocal- - 
ing engine means and turbine means to drive 
said propeller means; a plurality of sets of 
gearing between said reciprocating engine 130 
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means and said turbine means together with 
means for equ ilizing the power transmitted 
by said seta of gearing. 

12. In a shi > propulsion system, the com- 
6 bination of a )ropeller means for transmit¬ 
ting power thereto, said means including a 
propeller shaft and gearing mounted thereon 
and disposed at about a nodal point thereof. 

13. A ship propulsion system comprising, 
10 in combination, a propeller; and means for 

driving the same, said means including recip¬ 
rocating engine means adapted to run at a 
certain speed And turbine means adapted to 
run at anotherjspeed. 


14. A ship propulsion system comprising, 15 
in combination a propeller; and means for 
driving the same said means including recip¬ 
rocating engine means running at a certain 
speed suitable for the economical working 
thereof and turbine means running at a 20 
higher speed suitable for the economical 
working thereof. 

In testimony whereof, I affix my signature 
in presence of two witnesses. 

CHARLES ALGERNON PARSONS. 

Witnesses: 

Henry Graham Dakyns, Jr., 

William Menzies Johnston. 
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To all whom it may concern: 

Be it known that I, Hermann Fottix- 
okk, a subject of the King of Bavaria, resid¬ 
ing at No. 4 Prutz street, Stettin, in Ger- 
6 many, have invented new and useful Im¬ 
provements in Hydraulic Devices for Trans¬ 
mitting Power, of which the following is a 
specification. 

This invention relates to apparatus adapt- 
10 ed for transmitting or transforming power 
by means of a fluid which serves as the 
transmitting medium and which effects a ro¬ 
tation of the fluid-impelled member upon a 
rotation of the power driven, fluid-impelling 
16 member. 

In one type of apparatus heretofore de¬ 
signed, fluid driving and fluid driven mem-' 
hers have presented blades, vanes, baffles, or 
other obstructions, within a body of fluid 
20 so confined or inclosed that it would be given 
a bodily or mass movement around the axis 
of rotation by the rotation of the power 
driven member and this bodily movement of 
the liquid would drag along or otherwise 
26 cause the rotation of the liquid driven mem¬ 
ber. In another type, it has been proposed 
to pump the fluid by a rotary or other power 
driven member and deliver it under pressure 
through conduits, storage chambers, or the 
30 like to the rotary or other fluid driven mem¬ 
ber. 

. The main object of my invention is to 
utilize more directly and more efficiently the 
kinetic energy of the moving fluid than has 
36 been possible in devices heretofore designed 
and to thereby increase the amount of power 
transmitted, increase the efficiency and de¬ 
crease the loss due to friction, slippage and 
other causes. To secure this main object, I 
40 so design the member which imparts energy 
to the fluid and the member in which the en- 
ergy is utilized, and so position them in re¬ 
spect to each other, that the fluid is caused 
to circulate through passages in the liquid- 
46 impelling member and is delivered, by rea¬ 
son of the shape of the passages, with high 
kinetic energy, from an annular outlet 
across an annular space to an annular inlet 
of the independently rotatable member in 
60 which the energy is utilized and through 
which the liquid may flow bef ore reen tering 
the liquid impeller at the annular intake of 
the latter. Thus the liquid travels not only 


around the axis of rotation of the members 
but also is being continuously forced away 65 
from the axis of rotation and returned to¬ 
ward said axis. 

In designing an apparatus embodying my 
invention, the power-propelled and liquid¬ 
propelling part may be somewhat similar in 60 
construction and may operate in somewhat 
the same way as the rotor of a rotary or tur¬ 
bine pump, the liquid being received through 
an annular eye concentric with the axis of 
rotation and being discharged at high ve- 66 
locity and comparatively low pressure. The 
liquid-propelled member may be somewhat 
similar in construction and operation to a 
fluid-operated turbine in which the liquid 
impacts at its high velocity upon blades, 70 
buckets, or yanesj to cause the turbine to ro¬ 
tate the liquid being conducted through pas¬ 
sages in the turbine to the discharge side 
thereof. 

By the proper designing of the blades of 76 
the members and by the special construction 
of the path for the liquid, the primary or 
liquid-propelling part which imparts’the 
velocity and kinetic energy to the liquid, and 
the secondary or liquid-propelled part, 80 
within which the energized liquid acts, may 
rotate in the same or in opposite directions 
and with various different reductions in the 
speed of the secondary below that of the 
primary. The curves or buckets of the said 85 
wheels may be of any appropriate form, as 
well known in rotary pumps and water or 
steam-turbines, and they may .also be con¬ 
structed so as to allow the fluid to act by its 
impulse or reaction. 90 

Instead of converting the fluid velocity 
into pressure in a receiving chamber or con¬ 
duit and then releasing the fluid so that it 
may escape at high velocity, to act on the 
blade of the turbine, I secure the main ob- 95 
jects of my invention by so juxtaposing the 
primary or liquid-propelling turbine and the 
secondary or liquid-propelled turbine, that 
the velocity is entirely or substantially main¬ 
tained without intermediate conversion into 100 
pressure, and the kinetic energy is imme¬ 
diately utilized for driving purposes. The 
fluid may pass directly from the liquid-im¬ 
pelled member, or through an annular, inter-- 

mediate, guiding part which niay change or 105 
control the direction of flow of the liquid 
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from ■one to the other without materially 
reducing the velocity or converting it into 
pressure. The said intermediate part may 
be made very short with a correspondingly 
5 small amount of surface frictionally retard¬ 
ing the flow of the liquid. In consequence 
of this direct utilization of the force, the 
total efficiency of the transmission which I 
have been able to secure is equal to, or even 
iO in excess of, that of the best turbines. The 
device is utilizable and suitable for the 
highest powers! and the highest speeds of 
revolution, and owing to its flexibility it may 
readily be adapted to the most diverse work- 
15 ing conditions. In addition to this, the ap¬ 
paratus is of small volume and weight and 
therefore, space and cost of construction are 
economized. 

My invention may be embodied in various 
20 different forms within the scope of my in¬ 
vention as defined in the generic claims here¬ 
to appended. Specific claims for certain of 
these forms have been presented in my ap¬ 
plications Serial No. 540,162, and Serial No. 
25 540,163, filed January 26th, 1910, and Serial 
No. 842,409, filed June 2 nd, 1914. 

In my present application, I have retained 
the specific claiins to those forms in which 
no intervening liquid guiding members are 
30 employed between the outlet of one member 
and the inlet of the other, so that the an¬ 
nular spaces, across which the liquid passes, 
may be reduced to a minimum and the two 
members comprise the whole circuit in which 
85 the fluid circulates. 

The invention will be fully understood by 
referring to the accompanying drawings 
forming a part of this specification, in 
which— 

40 Figures 1-3 are diagrams of the path of 
the transmitting fluid. Figs. 3 a and 3 b are 
sectional views diagrammatically illustrat¬ 
ing two forms of an apparatus constructed 
on the principles disclosed by the foregoing 
45 figures. Fig. 4 is a sectional view of the ap¬ 
paratus, shown provided with a casing. 
Figs. 5 and 6 are diagrammatic elevations of 
the apparatus applied on propeller shafts. 
Fig. 7 is a diagrammatic development show- 
60 ing the vanes of the driving and driven mem¬ 
bers of the form shown in Fig. 3 ft . Figs. 8 
to 13 inclusive are sectional views diagram¬ 
matically illustrating other forms of ap¬ 
paratus embodying my broad invention; 
65 Figs. 14 and 15 are sectional views diagram¬ 
matically illustrating forms in which two 
separate liquid circuits are employed; Fig. 

16 is a sectional view diagrammatically illus¬ 
trating a form in which the liquid driven 

50 member has two sets of passages, to either 
of which the liquid may be guided, and 
showing the parts in one position, and Fig. 

17 is a view of the form shown in Fig. 16 
with the ^irftablr member hr the opposite 

•6 limiting position. 


Similar reference numerals designate 
similar or equivalent parts throughout the 
several views of the drawings. 

The apparatus in each and all of its forms, 
includes a primary turbine wheel mounted 70 
on the driving shaft and a secondary turbine.* 
wheel, the two being arranged in such relative 
positions that their passage systems merge 
one into the other, so that the continuity of 
all of them forms a closed circuit in the 75 
shape of a gyratory or vortex ring defined 
only by means which are actually operative 
to drive or direct the liquid and be driven 
by it, the connection thus being without any 
idle and losing conduits. In this restricted 80 
closed circuit the operative fluid continu¬ 
ously circulates, flowing alternately through 
the primary wheel I and the secondary wheel 
II, receiving energy in the former, trans¬ 
mitting it to the latter, and then returning 85 
to the primary wheel. 

Losses due to liquid friction may be con¬ 
siderably minimized by selecting as opera¬ 
tive media liquids with the smallest possible 
internal friction (such for example as alco- 90 
hoi, ether, petroleum, appropriate mixtures 
with water and so forth) and also by using 
them, (and water also, for example) in a hot 
condition. 

When it is desired to keep the dimensions 95 
of the entire apparatus very small, it is 
preferable to employ liquids with a very 
high specific weight such as a morcury for 
example. 

The primary and secondary shafts may be loo 
arranged in any desired relative positions, 
intersect at any angle, or run parallel. The 
most important arrangement is, however, 
the coaxial position, when the secondary 
shaft is in line with the primary. The flow 105 
of the liquid may, according to the present 
invention, be such that it forms a gyratory 
ring similar to a smoke ring (Figs. 1 and 2) 
passing around the common axis, and either 
wholly or partly closed with the difference, HO 
however, that here the displacement of the 
separate particles of liquid takes plate not 
in a plane intersecting the axis, but helically 
extended owin^ to the rotation of the tur¬ 
bine wheels (Fig. 3). The coaxial arrange- 115 
ment permits of the employment of the 
shortest path for the liquid between the pri¬ 
mary and secondary wheels, and even under 
some conditions of direct transfer from the 
primary wheel to the concentrically mounted 120 
secondary wheel. 

The drawing shows diagrammatically by 
way of example apparatus for carrying into 
practice the hydrodynamic transmission of 
power between coaxial shafts. 125 

In the drawings I represents the primary 
wheel for transmitting velocity and pressure 
energy from the primary shaft to the liquid. 

—II represents the secondary wheel for uti¬ 
lizing this energy for the secondary shaft, 130 
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the parts being arranged immediately adja¬ 
cent to each other. 

In Fig. 3 n and 3 b are shown forms of the 
apparatus which merely consist of primary 
5 and secondary parts. 

Both wheels I and II arc provided with 
channels or passages subdivided through in¬ 
termediate vanes more or less curved trans¬ 
versely as to the axis of the wheel and which 
10 have resemblance to the known curved 
vanes in the rotating and guide wheels of 
centrifugal pumps and turbines. The vanes 
of the wheels I and II are indicated by way 
of example, at a b in Fig. 7. The separate 
16 inlets and outlets of the annular row of pas¬ 
sages between the vanes of each are arranged 
around the axis of rotation and collectively 
constitute the annular inlets and outlets of tlie 
members. The annular outlet of one member 
20 is opposite to and registers with the annular 
inlet of the other and is separated there¬ 
from by a thin annular space across which 
the liquid is driven. The fluid passes over 
from the part I to the part II with high 
26 velocity, whereupon it is reconducted to 
part I with lower velocity, being deflected 
on its way so that the transmission of the 
power from the primary wheel to the fluid 
and from the fluid to the secondary wheel 
30 takes place gradually and continually in the 
circuit. The arrows in Figs. 3 ft and 3 b indi¬ 
cate the direction of the movement of the 
liquid. Of course the curvature of the 
buckets or vanes and passages may be dif- 
36 ferent from that shown in the drawing in 
order to obtain special results in the opera¬ 
tion of the device, as the case may require. 

Fig. 4 of the drawing shows the primary 
and secondary wheels inclosed in a casing C 
40 common to both wheels. 

It will be obvious that the variations of re¬ 
duction of the number of revolutions of the 
secondary part can be obtained either by the 
employment of a corresponding number of 
46 stages consisting of vane rims for the pri¬ 
mary and secondary wheels or by appropri¬ 
ate dimensions of the wheels. 

In Figs. 8 , 9 and 10 , I have shown forms 
embodying my invention, in which annular 
60 stationary members are included in the cir¬ 
cuit to guide the liquid across the annular 
space from the annular discharge or outlet 
of the driven member to the annular eye or 
intake of the liquid-driving member. 

56 In Fig. 8 , a true dynamic transmission of 
power takes place. The liquid is discharged 
from the periphery of the driving member I 
without any pressure and merely possessed 
of high velocity. It passes the space 2 and 
00 enters the secondary or driven member which 
s caused to rotate more slowly than the 
primary or driving member. 'The residual 
velocity which it possesses on leaving the 
driven member enables it to retur n to tlm 
driving member through the channels or 


passages 3 of the stationary or liquid guiding 
wheel III. 

Two substantially parallel circuits may be 
employed as shown in Fig. 9 instead of a 
single circuit. The driven member I has 70 
separate sets of passages 4 which counteract 
end thrust on said member and deliver to a 
common part 5 of the driven member II. 
The liquid is returned from the periphery 
of the latter by separate passages G, 6 , in 75 
the stationary liquid guiding member III. 
The hub of the driven member is here pro¬ 
vided with suitable passages 7 , to permit 
the return of the liouid to the left hand side 
of the driving member. 80 

In Fig. 10 , the driving member I dis¬ 
charges substantially axially and the driven 
member II corresponds in type to a radial 
discharge turbine with a flow or admission 
of fluid in axial direction. The return of 86 
the liquid is secured by an appropriately 
formed guide member III with passages 8 . 

In the construction shown in Fig. 11 , the 
stationary liquid-guiding member, instead 
of acting to return liquid to the driving 90 
member from the driven member, is em- 
ployed to direct or guide the liquid from the 
driving to the driven member. The outlet 
from the driving member and the inlet from 

. * 11 _ ^ are shown as being pe- 95 

ripherally located so that the liquid in leav¬ 
ing the driving member first enters between 
guiding buckets or vanes in the passages 9 
of the stationary member III and is directed 
inwardly to the driven member II which is 100 
constructed in the form of a Francis tur¬ 
bine. The curvature of the blades in the 
passages 9 in the stationary member may be 
such as to cause a rotation of the driven 
member in the same direction as the driving 106 
member, or in the opposite direction. 

A device adapted to produce a consider¬ 
able reduction of the number of revolutions 
is shown in Fig. 12 . The driven part II in¬ 
cludes two wheels or sets of radial turbine 110 
sections 10 and 11 , between which is a sta¬ 
tionary section 12 in the form of a row of 
curved guides. This section is held in place 
by means of ribs 13 attached to the main 
body of the stationary casing or section III, 115 
and said body portion contains passages 14 
for the return of the liquid to the intake,of 
the impeller. It is evident than any suit¬ 
able number of subsequent bucket wheels and 
interposed guide wheels may be employed 120 
m order to decrease the rotative speed of 
the secondary shaft at will. The modifica¬ 
tion of this arrangement is illustrated in 
Fig. 13 where the first section 15 of the 
driven member II utilizes only a part of 121 
the velocity of the fluid. By curved guides 
1G in the stationary part III, the fluid is 
given an appropriate direction so that it is 
-ablaTo^ieT^m -iluv-seeond-seetien-IT oTThe— 
driven member. The two sections may bo 130 
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connected together by bolts 18 or the like. 
A similar subdivision of the primary wheel 
into sections may also be provided, if de¬ 
sired. 

5 In Figs. 14 to 17 inclusive, I have illus¬ 
trated devices in which the driven member 
may be rotated either in the same direction 
or in the opposite direction to that of the 
driving member. Separate circuits are 
10 employed which may be either one within 
the other as shown in Fig. 14, or side by 
side as shown in Fig. 15. In each of 
these formsj reversing is secured by ad¬ 
mitting liquid to one circuit and simultane- 
16 ously removing it from the other, or by 
shutting off the circuit which is idle at the 
time being, by means of annular slides in¬ 
serted between the stationary section and 
the driving and driven parts as is well 
20 known in Francis turbines. The driving 
member I has separate driving sections 20 , 
23, the driven member II has separate sec¬ 
tions 22, 25, while the stationary member 
III has separate sections 21 , 24. The liquid 
26 may be caused to circulate either in the cir¬ 
cuit 20, 21, 22,, or in the circuit 23, 24, 25. 
While the primary member is rotating in 
one direction, the liquid, if in the circuit 
20 , 21 , 22 , may be guided against the vanes 
30 of the driven member at such an angle as 
to rotate the latter in one direction, while 
if the liquid be in the circuit 23, 24, 25, it 
will be directed against the blades of the 
driven member at such an angle as to ro- 
36 tate the latter in the opposite direction. 
The same results may be secured in the con¬ 
struction shown in Fig. 15 where the driv¬ 
ing member I has sections 26, 30, the guid¬ 
ing member Ilj has sections 27, 31, 29, 33, 
40 and the driven member II hqs sections 28, 
32. One direction of rotation of the driven 
member is secured when the liquid circu¬ 
lates in the passages 26, 27, 28, 29, while the 
opposite rotation is secured if the liquid 
46 be in the circuit formed of the passages 30, 
31, 32, 33. 

In the forms shown in Figs. 16 and 
17, reversing is secured by an axial dis¬ 
placement of the non-rotatable guide sec- 
60 tion III which constitutes a distributing 
member and which has an inner series 
of guiding buckets or passages 35 adapted 
to' induce rotation of the secondary or 
driven wheel in the forward direction and 
66 an outer series 6 f passages or buckets 36 for 
reverse rotation of the secondary wheel. 
In the first case, the guiding member is 
shifted to the position shown in Fig. 16 so 
that the liquid circulates from the passages 
00 39 of the driving member through the guide 
passages 35 to a set of passages 37 in the 
driven member. At this time, the passages 
36 of the guide member and the passages 38 
of the driven member are out of operation 
65 and preferably emptied to avoid loss of 


power. When the guiding member is shift¬ 
ed to the position shown in Fig. 17, the 
guiding passages 36 are brought into oper¬ 
ation as are also the passages 38 of the 
driven member. . 

The clefts between the different parts of 
any form of the device mav be closed in 
any convenient manner, as for instance by 
stuffing or packing. Any one of the forms 
of apparatus shown may be inclosed in a 75 
casing. A suitable casing for the form 
shown in Fig. 3 a may be that illustrated in 
Fig. 4. A casing may be provided with 
cavities for the circulation of a cooling 
medium if desired, or the two rotary mem- 30 
hers may, themselves, be so constructed as 
to constitute the confines of the appliance. 

From the foregoing explanations, it will 
be obvious that the variation or reduction of 
the number of revolutions of the secondary 35 
part can be obtained either by the employ¬ 
ment of a corresponding number of bucket- 
rims for the secondary wheel or by appro¬ 
priate dimensions of the two wheels; there¬ 
fore a more special description of such ar- 90 
rangements may be dispensed with. Par¬ 
tial flow turbines may also be employed for 
the devices, as well as radial or parallel flow 
turbines, and inward or outward discharge 
wheels, of which some examples are shown 95 
in the drawings. 

The principle of the present invention is 
in nowise altered, if, for example, the con¬ 
struction of the apparatus is such that in 
order to obtain special results, the primarily 100 
produced velocity is partially converted into 
pressure, and partially utilized directly. 

The present device is especially adapted 
for the transmission of energy between ad¬ 
jacent shafts, for replacing belt, gear wheel 105 
or chain transmission, and so forth, and also 
particularly for reversing gears, all of which 
are not utilizable for the high powers and 
velocities. By appropriately selecting the 
dimensions and the construction of the pri- lie 
mary and the secondary turbine wheels, it is 
possible to establish any desired * transmis¬ 
sion ratio between their speeds of revolu¬ 
tions; fuither any known method of regula¬ 
tion for turbines and centrifugal pumps may 116 
be utilized for the present device, provision 
being made if desired for varying this trans¬ 
mission ratio during running. It is also 
possible by providing appropriate checking 
devices, reversing valves and the like in 120 
combination with special liquid driven re¬ 
versing turbine wheels to reverse the driven 
shaft. 

For obtaining variations of the rotative 
speed of the secondary part, any suitable 126 
means hitherto practised in turbines may be 
employed, such as adjustable buckets or 
feathering paddles, in the stationary part, 
or 011 the rotary members, or shiftable de¬ 
vices for controlling the flow of the liquid. 13 0 
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One of the most important fields for the 
employment of the present invention is the 
reduction of the speed of revolution and the 
reversing of devices driven by steam tur- 
6 bines especially for ships and the like, in 
which case the hydraulic transformer T 
(Fig. 5) is interposed between the shaft I 
of the steam turbine and the propeller shaft 
II. The loss of energy arising from the in- 
10 termediate transmission is far more than 
compensated for in the case of ships, for ex¬ 
ample, by the much more efficient operation 
of the steam turbines and of the propeller, 
the former at the increased and the latter 
16 at decreased number of revolutions, and by 
the elimination of idly running steam tur¬ 
bines for going astern. In place of the lat¬ 
ter the incomparably more compact revers¬ 
ing wheel is employed; during forward run- 
20 ning, this wheel preferably runs idly, that 
is to say uncharged or emptied. 

Figs. 5 and 6 represent examples of the 
arrangement in which a hydraulic power 
transmitting device of the kind described 
26 is interposed between the engine and the 
propeller. The passage of the steam is in¬ 
dicated by the arrows. 

Fig. 5 shows the general disposition with 
one steam turbine and one propeller shaft. 
30 The shaft I of the steam turbine rotating 
with high speed is coupled with the pri¬ 
mary part of the transformer T, while the . 
propeller shaft II attached to the secondary 

{ >arfc receives the energy and rotates with 
ower speed. 

Any axial thrust on the liquid driving and 
liquid driven wheels of the power transmit¬ 
ter may be balanced by the opposite pull of 
the ship’s propeller, steam turbine, or the 
40 like. Instead of causing the whole steam 
turbine to, run with an increased speed, a 
part of it may be mounted directly upon the 
propeller shaft II, and the power of the 
quickly rotating part may be transmitted in 
46 the manner described on to the propeller 
shaft by means of the apparatus T, as shown 
in Fig. 6. 

Another application of the power trans¬ 
mitting device consists in transmitting onto 
60 one shaft the energy of the two oppositely 
rotating parts of counter running steam tur¬ 
bines. 

In all these examples the transmitting 
apparatus T may also be one of those types 
66 which are capable of reversing rotation. 

I have shown a number of constructional 
arrangements for purpose of examples, but 
evidently the device may be constructed in 
different ways without departing from the 
60 principle of my invention. I therefore do 
not wish to be limited to the said construc¬ 
tions. but 

What I broadly claim as my invention, 

and desiretosecure by Letters Patent is:_ 

1. An apparatus for transmitting or 


transforming power, having a turbine 

adapted to transmit energy to a fluid, and 
a turbine capable of receiving power from 
an energized fluid, the two turbines both 
having curved passages and arranged with 70 
respect to each other in such a manner that 
they comprise the whole circuit in which the 
said fluid circulates. 

2 . An apparatus for transmitting or 

transforming power, having a turbine 75 

adapted to transmit energy to a fluid and 

a turbine capable of receiving power from 
an energized fluid, the two turbines both 
having curved passages merging the one 
into the other in such a manner that the cir- go 
cuit in which the said fluid circulates is 
comprised by their passage systems. 

3. An apparatus for transmitting or 
transforming power, consisting of a tur¬ 
bine adapted to transmit energy to a fluid, 85 
and a turbine capable of receiving power 
from an energized fluid, the two turbines 
both having curved passages and arranged 
adjacent to each other so as to comprise the 
circuit in their passages in the form of a gy- 90 
ratory ring in which the said fluid circu¬ 
lates. 

4. The combination with a steam turbine, 
of a power transmitting or transforming 
apparatus, consisting of power transmitting 95 
and receiving turbines both having curved 
passages, the said passages comprising a 
circuit in the shape of a gyratory ring in 
which a fluid is adapted to circulate, and a 
propeller shaft attached to the power re- 100 
ceiving turbine. 

5. An apparatus for the transmission of 
power between adjacent shafts, comprising 
a primary turbine wheel mounted on the 
driving shaft and adapted to transmit en- ^06 
ergy to a fluid, and a secondary turbine 
wheel on the driven shaft and capable of 
receiving power from said energized fluid, 
the passages of both of the said wheels being 
curved and merging into each other to form no 
a circuit in which the said fluid circulates. 

C). An apparatus for transmitting or 
transforming power, consisting of a rotat¬ 
ing member having curved vanes adapted 
to transmit energy to a fluid, a rotating 115 
member having curved vanes capable of 
receiving energy from a fluid, the two mem¬ 
bers being arranged relatively to each other 
in such a manner that their vane rims com¬ 
prise the entire circuit in which the said 120 
fluid is capable of circulating. 

7. An apparatus for transmitting or 
transforming power, comprising two rota¬ 
table members oppositely arranged and hav¬ 
ing curved passages formed therein, in 12 s 
which a power transmitting medium is 
adapted to circulate, the said passage in one 
member having its discharge opposite to the 
inlet of the passage in-the other meml>er and - 
vice versa. 130 
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8. An apparatus for transmitting or 
transforming power, having a turbine 
adapted to transmit energy to a fluid, a tur¬ 
bine capable of Receiving power from the en- 

6 ergized fluid, the two turbines both having 
curved passages, the turbines being so ar¬ 
ranged with respect to each other that they 
comprise the whole circuit in which the said 
fluid circulates, and a casing inclosing both 
10 of said turbines 

9. A driving connection for rotary parts, 
having in comb nation a fluid-tight casing, 
two disks or heads arranged in said casing 
and one of saiq heads having radial pas- 

16 sages with inlet 3 and outlets in the face or 
side adjacent to, the other, the outlets being 
constructed to deliver a liquid against the 
other disk or hepd in a direction at an angle 
to the plane of rotation of said heads. 

20 10. A driving! connection for rotary parts, 

having in combination a fluid-tight casing, 
two disks or he ids arranged in said casing 
and having racial passages having outlets 
and iiflets, the i llets and outlets in one disk 
26 being in line with the outlets and inlets 
of the other dis c. the outlets in the driving 
disk, being ada >ted to deliver liquid con¬ 
tained in said passages toward the other 
disk or head in a direction at an angle to 
20 the plane of rotation of said heads or disks. 

11. In a hy.driulic power transmitting ap¬ 
paratus, the combination with a driving 
member, of a driven member, a closed casing 
adapted for containing a liquid and inclos- 

26 ing said members, and means suited to move 
said liquid in sajid driving member centrifu- 
gally and in a direction which has a radial 
component and I deliver, the same from said 
driving membep to said driven member, 
*0 whereby the driven member is actuated. 

12. The combination with a rotatable 
driving member, of a rotatable driven mem¬ 
ber a closed casing adapted for containing 
a liquid and inclosing said members, and 

45 means on said driving member adapted to 
move said liquid in said driving member 
centrifugally and in a direction which has 
a radial component and deliver the same to 
said driven member at an angle to the plane 
60 of rotation of Said members whereby said 
driven member is actuated. 

13. In a hydrin lie power transmitting ap¬ 
paratus, the con bination with a centrifugally 
acting rotatable driving member, of a driven 

66 member adaptel to rotate independently of 
said driving member, a casing inclosing said 
members and adapted to contain a liquid, a 
plurality of passages in said driving mem¬ 
ber and running in a direction which has a 
60 radial component, and a plurality of pas¬ 
sages in said driven member, the passages 
of said driving member being adapted to 
deliver liquid across an annular space to the 
passages of said driven member, whereby 
• 5 the same is actuated. 


14. In a hydraulic power transmitting ap¬ 
paratus, the combination with a centrifu¬ 
gally acting driving member, of a driven 
member, a closed casing inclosing said mem¬ 
bers and containing a liquid, and means on 70 
said driving member and adapted to gradu¬ 
ally increase the velocity of said liquid to¬ 
ward the periphery and deliver the same 
across an annular space in a direction which 
has a radial component to said driven mem- 75 
her, whereby the same is actuated. 

15. In a hydraulic power transmitting ap¬ 
paratus, the combination with a centrifu¬ 
gally acting driving member, of a driven 
member, a closed casing adapted to contain 80 
a liquid and inclosing said members, means 
on said driving member and adapted to 
gradually increase the velocity of said 
liquid toward the outer periphery of the 
same and deliver the liquid in a direction 86 
which has a radial component and at an 
angle to the plane of rotation across an an¬ 
nular space to said driven member, and 
means on said driven member adapted to 
discharge said liquid gradually decreasing 90 
its velocity. 

16. In a hydraulic power transmitting ap¬ 
paratus, the combination with, a primary 
turbine wheel provided with passages run¬ 
ning in a direction which has a radial com- 96 
ponent, of a secondary turbine wheel, a cas¬ 
ing inclosing said wheels and containing a 
liquid, the outlets of the passages of the pri¬ 
mary wheel fitting closely the inlets of the 
passages of the secondary wheel and the out- 100 
lets of the passages of the secondary wheel 
fitting closely the inlets of the passages of 
the primary wheel whereby a closed circuit 

is formed in which the liquid circulates con¬ 
tinuously. 106 

IT. In a hydraulic power transmitting ap¬ 
paratus, the combination with a primary 
turbine wheel provided with passages run¬ 
ning in a direction which has a radial com¬ 
ponent, of a secondary turbine wheel, the 110 
outlets of the passages of the primary wheel 
fitting closely the inlets of the passages of 
the secondary wheel and the outlets of the 
passages of the secondary wheel fitting 
closely the inlets of the passages of the 116 
primary wheel whereby a closed circuit is 
formed in which the liquid circulates con¬ 
tinuously. 

18. In a hydraulic power transmitting ap¬ 
paratus, the combination with a driving 120 
member, of a driven member, a closed cas¬ 
ing‘adapted for containing liquid and in¬ 
closing said members, and means suited to 
move said liquid in said driving member 
centrifugally in a direction which has a ra- 126 
dial component and deliver the same across 

an annular space from said driving mem¬ 
ber to said driven member at an angle to the 
plane of rotation. 

19. In a hydraulic power transmitting ap- 130 
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paratus, the combination with a rotatable 
driving member, of a driven member adapt¬ 
ed to rotate independently of said driving 
member, a water-tight casing inclosing said 
I members and adapted to contain a liquid, a 
plurality of radially located buckets on said - 
driving member, a plurality of buckets on 
said driven member, the buckets of said 
driving member being adapted to deliver 
10 liquid in a direction which has a radial com¬ 
ponent to the buckets of said driven mem¬ 
ber* 

20. In a hydraulic power transmitting ap¬ 
paratus, the combination with a rotatable 

16 driving member, of a driven member adapt¬ 
ed to rotate independently of said driving 
member, a water-tight casing inclosing said 
members and adapted to contain a liquid, a 
plurality of radially located buckets on said 
20 driving member, a plurality of buckets on 
said driven member, the buckets of said 
driving member being adapted to deliver 
liquid across an annular space to the buck¬ 
ets of said driven member in a direction 
26 which has a radial component and at an an¬ 
gle to the plane of rotation of said member. 

21. The combination with a closed casing 
containing a confined volume of liquid, of a 
turbine-wTieel located therein, and a centrif- 

30 ugal pump impeller located within the said 
casing and adapted to direct said liquid to 
said turbine-wheel, whereby the same is ac¬ 
tuated. 

22. The combination with a closed casing 
36 containing a confined volume of liquid, of 

a shaft rotatably mounted therein, a centrif¬ 
ugal pump impeller fixedly secured to said 
shaft, and a turbine-wheel located in said 
casing, said impeller being adapted to di- 
40 rect liquid to said turbine - wheel, whereby 
the same is actuated. 

23. A hydraulic power transmitter includ- 
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ing a rotary pump impeller having an annu¬ 
lar inlet, an annular outlet and a plurality of 
vanes or blades therebetween forming an 46 
annular series of passages and a turbine 
closely juxtaposed thereto and coaxial there¬ 
with and having an annular inlet, an annu¬ 
lar outlet and a plurality of vanes or blades 
therebetween forming a series of passages, 60 
the inlet of one of said members being 
closely juxtaposed to the outlet of the other 
member and registering therewith. 

24. In combination, a rotary pump im¬ 
peller and a turbine coaxial therewith, each 66 
having an annular liquid inlet, an annular 
liquid outlet and a plurality of vanes or 
blades between the inlet and the outlet and 
forming an annular series of passages, and 
means for supporting said impeller and 60 
turbine coaxially in closely juxtaposed posi¬ 
tions, whereby liquid may be delivered from 
said impeller across an annular intervening 
space to said turbine to actuate the latter by 
the kinetic energy imparted to the liquid by 36 
the impeller. 

25. In combination, a rotary member for 
imparting kinetic energy to a liquid and in¬ 
cluding an annular series of vanes or blades 
between which the liquid may be caused to 70 
flow at high velocity upon the rotation of 
said member, and a rotatable energy receiv¬ 
ing member coaxial therewith, independ¬ 
ently rotatable in respect thereto and closely 
juxtaposed thereto, said second mentioned ' 
member having an annular series of vanes or 
blades against which the liquid may impact. 

In testimony whereof I have signed my 
name to this specification in presence of two 
subscribing witnesses. 

HERMANN FOTTINGER. 

Witnesses: 

Wilhelm Spannhake, 

IIans Hildebkand. 
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To all whom it may concern: 

Be it known that I, Hermann Fottinoer, 
a subject of the King of Bnvarin, and ft resi¬ 
dent of Stettin, Germany, have invented a 
5 new and Improved Transmission Device, of 
which the following is a full, clear, and ex¬ 
act description. 

This invention relates to certain improve¬ 
ments in hydraulic power transmitters of 
10 that type in which a centrifugal pump im¬ 
peller and a turbine rotor, constituting the 
driving and driven members, are suitably 
juxtaposed, whereby the liquid thrown out 
from the impeller by centrifugal force may 
15 impinge upon and produce the desired rota¬ 
tion of the driven member, both by the fluid 
velocity energy and the fluid pressure en¬ 
ergy. The kinetic energy of the liquid is 
absorbed in the driven member and said 
20 liquid is then guided back to the inlet of the 
propeller. In such hydraulic power trans¬ 
mitters the driving and driven members are 
preferably arranged co-axially on shafts, in 
alinement with each other and the space 
25 between the driving and driven members is 
made as short as possible to utilize to the 
fullest extent the kinetic energy of the 
liquid traveling at high velocity. 

In my prior and co-pending application, 
30 Serial No. 322,395, filed June 19th, 1900, I 
have disclosed a considerable number of dif¬ 
ferent forms which I have devised and by 
means of which the desired results may be 
secured. In certain of these forms the in- 
3 5 let of the driven member is disposed closely 
adjacent to the outlet from the driving mem¬ 
ber, and the outlet from the driven member 
is disposed closely adjacent to the inlet of 
the driving member, whereby the two mem- 
40 bers define the entire circuit for the liquid. 
In other forms, non-rotatable, annular, 
liquid guiding members are interposed in 
the circuit, either to return the liquid from 
the driven member to the driving member 
4 5 or to guide the liquid from the driving to 
the driven member, in such a way as to 
effect rotation of the driven member in the 
same or the opposite direction in respect to 
the direction of rotation of the driving mem- 
50 ber. I have also disclosed wherein the guid¬ 
ing member may be either stationary or ad¬ 
justable to regulate or control the rate or 
direction of rotation. In said application, 

I have claimed my invention broadly and 
55 have claimed specifically the particular type 


in which the driving and driven members 
make up the entire circuit. 

My present application is made up largely 
of subject-matter divided from the appli¬ 
cation above referred to, and herein I claim 60 
broadly those forms in which a non-rotata¬ 
ble annular guiding member is interposed 
in the circuit. I also claim more specifically 
a preferred construction in which the driven 
member includes two or more successive 65 
stages which may have interposed therebe¬ 
tween guiding sections for re-directing the 
liquid against a second stage after a por¬ 
tion of its energy has been absorbed in a 
first stage of the driven member. I am also 70 
claiming herein specifically that type in 
which separate liquid circuits are employed 
from either of which the liquid may be with¬ 
drawn and transferred to the other, and the 
members making up said circuits being so 76 
designed that when one is in operation the 
driven member will rotate in one direction 
and when the other is in operation, the 
driven member will be rotated in the oppo¬ 
site direction. Of those forms in which a 80 
non-rotatable, annular, guiding member is 
employed, I specifically herein claim those 
arrangements in which portions of the driv¬ 
ing and driven members are concentric and 
the liquid passes from one to the other in a 85 . 
radial plane. Such forms as involve the 
transferring of the fluid from a peripheral 
series of outlets in the driving member to 
a peripheral series of inlets in the driven 
member by a liquid guiding member encir- 90 
cling the two, are claimed specifically in my 
co-pending application, Serial No.‘842,409 
filed June 2, 1914. Such forms as involve 
a movement, regulation or adjustment of 
the members in respect to each other, to 95 
control the speed or direction of rotation of 
the driven member, are made the subject- 
matter of a co-pending application, Serial 
No. 540,163, filed on even date herewith. 

The main object of my present invention 100 
is to insure a more complete absorption of 
the energy contained in the liquid and to 
utilize it in the most effective manner for 
driving the driven member in either direc¬ 
tion in respect to the direction of rotation 106 
of the driving member. 

Reference is to be had to the accompany¬ 
ing drawings forming a part of this speci¬ 
fication, in which— 

Figure 1 is a view in elevation, partly in no 
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section, showing one form of my device, in 
which a plurality of circuits for the opera¬ 
tive medium are provided, whereby the sec¬ 
ondary wheel may be driven in either direc- 
5 tion; Fig. 2 is a dew in elevation, partly in 
section, showing mother form of my device, 
which gives a coisiderable reduction in the 
number of revoh tions from the primary to 
the secondary sh ft; Fig. 3 is a view in ele- 
10 vation, partly ir section, of another form, 
in which the fortes exerting end thrusts on 
the secondary sh ift are balanced; Fig. 4 is 
a fragmentary vertical section showing a 
form in which . plurality of circuits are 
16 provided for the >perative medium, whereby 
the direction of rotation of the secondary 
wheel may be reversed; Figs. 5, 7 and 8 are 
diagrammatical 1 lews of other forms of my 
device; Figs. 6, 9 and 10 are diagrammatical 
20 views showing tl e relative curvature of the 
vanes of the for ns illustrated respectively 
in Figs. 5, 7 and 8, and also illustrating the 
relative rotation of the turbine wheels; and 
Figs. 11 to 15 i re views illustrating dia- 
26 grammatically virions other embodiments 
of my invention. Of these various different 
forms Figs. 4, 5. and 11 to 15, inclusive, are 
copied directly irom my prior and co-pend- 
ing application 3J2,395, above referred to. 

30 Keferring mors particularly to Fig. 1, 1 
indicates a primiry shaft, to which is se¬ 
cured in any well known manner, a primary 
turbine wheel 2. In this form, the primary 
turbine wheel 2 i \ adapted to supply energy 
36 to an operative fli id in any one of a plurality 
of circuits, two >f which are shown. The 
fluid, which is ei gendered with both veloc¬ 
ity and pressure energies in the, primary 
turbine wheel, miv be of any suitable form, 
40 such as water, either hot or cold, ether, pe¬ 
troleum or mercury, according to the condi¬ 
tions desired. The primary turbine wheel 2 
is provided with two sections 3 and 4, which 
are adapted to energize the motive fluid in 
46 separate circuits. These sections 3 and 4 
are provided wiih vanes throughout their 
circumference, which may be of any form 
and inclined or curved in any manner. The 
section 3 delivers the operative fluid di- 
50 rectly to a first stige 5 on a secondary wheel, 
which is secured n any well known manner 
to a secondary sliaft 6. The stage 5 is pro¬ 
vided with vanes i>r blades, which are adapt¬ 
ed to absorb the velocity energy from the 
55 operative fluid.. The operative fluid is de¬ 
livered from the first stage 5 to a stationary 
guide wheel 7 ? which is provided with guides 
or vanes, which are adapted to direct the 
flow 7 of the operative fluid in such a manner 
59 as to permit the pressure energy and the re¬ 
maining velocity energy to be absorbed in a 
succeeding second stage 8 on the secondary 
turbine wheel. The second stage 8 is pro- 
vided with blades, conformed in such a man- 
95 ner as to best absorb the remaining energy 


in the operative fluid. The second stage 8 
delivers the operative fluid back into the 
intake side of the section 3 on the primary 
turbine wheel. The operative fluid thus cir¬ 
culates from the primary turbine w’heel 70 
through the stages on the secondary turbine 
w’heel and the intermediate stationary guide 
wheel. The stages 5 and 8 on the secondary 
turbine w’heel are operatively connected to¬ 
gether by means of a member 9 which ex- 76 
tends between them. The 1111101 ) 61 * of these 
stages in the secondary turbine wheel may 
be varied according to the conditions de¬ 
sired. There is thus obtained a transmis¬ 
sion power from the primary shaft 1 to the 80 
secondary shaft G in one direction. In order 
to transmit pow’er from the primary shaft 
to the secondary shaft in the opposite direc¬ 
tion, the section 4 on the primary turbine 
wheel which operates in another circuit, de- 86 
livers the operative fluid first into a sta¬ 
tionary guide wheel 10, which is provided 
with suitable vanes or blades, so conformed 
as to direct the operative fluid in such a 
manner as to transmit its energy in the re- 90 
verse direction, to a first stage 11 on the 
secondary turbine wheel above-mentioned. 

The first stage 11 is provided with suitable 
vanes or blades, which are so conformed as 
to best absorb the velocity energy in the mo- 96 
tive fluids and in such a manner as to give an 
opposite rotation to the secondary turbine 
wheel from that which it would receive 
from the first and second stages 5 and 8 in 
the other circuit. The motive fluid passes 100 
from the first stage 11 on the secondary 
turbine w’heel to a guide wheel 12 which is 
provided with suitable vanes or blades, so 
conformed as to direct the motive fluid to a 
second stage 13 on the secondary turbine 106 
w’heel, and in such a manner that the pres¬ 
sure energy in the operative fluid will be ab¬ 
sorbed in its second stage. The second stage 
13 is provided with blades or vanes, which are 
adapted to best absorb the pressure energy in 110 
the operative fluid. This second stage 13 de¬ 
livers the operative fluid through a fixed 
return guide wheel 14, which is provided 
with vanes or guides, into the intake side of 
the section 4 on the primary turbine w’heel. 115 
The first and second stages 11 and 13 
are connected together in any manner, 
as by means of a member 15. These stages 
are also connected to the stages 5 and 8 by 
means of a connection 16, thereby connect- 120 
ing the four stages into one complete sec¬ 
ondary turbine wheel, which, as has been 
stated above, is secured in any well known 
manner to the secondary shaft 6. The sta¬ 
tionary guides 10 and 14 are also intercom 125 
nected by means of a connection 17. The 
stationary guide wheels 7 and 12 are pref¬ 
erably formed in part of a fixed casing 18, 
which interconnects them and forms an in- 
closure for the rotating wheels of the sfruc- 130 
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turo and for the driving fluid. The casing is 
preferably so designed that it follows the 
contour of the rotatable members and thus 
substantially all of the fluid within the cas- 
5 ing is within the circuit. 

It is perfectly obvious that both the cir¬ 
cuits between the primary and secondary 
turbine wheels cannot be operated at the 
same time. There is therefore provided 
10 means for drawing the operative fluid from 
either of the circuits, and also means for 
supplying the operative fluid to either of the 
circuits. The particular means illustrated 
draws the fluid from one circuit and forces 
15 it into the other circuit. This means con¬ 
sists of a pump 19, which is adapted to 
draw, through a connecting pipe 20 , having 
branches 21 and 22, the operative fluid from 
either of the circuits. The pump supplies 
20 this operative fluid, drawn from either of 
the circuits, to the other of the circuits, by 
means of suitable connecting pipes 23 and 
24. All of these connecting pipes are pro¬ 
vided with suitable shut-off valves 25, 26, 27 
25 and 28, by means of which the proper con¬ 
nections to the different circuits, may be ob¬ 
tained. Bv opening valves 26 and" 27 and 
closing valves 25 and 28, the fluid can be 
delivered from one circuit to the other, and 
30 by reversing each of the valves the fluid 
can be returned. There is thus provided 
means for drawing off the operative fluid 
from one circuit to render the latter idle, 
and supplying the operative fluid to another 
35 circuit, rendering said last mentioned circuit 
active, therebv reversing the direction of 
transmission from the primary shaft to the 
secondary shaft. 

The form illustrated in Fig. 2 is adapted 
40 to give a considerable reduction in the num¬ 
ber of revolutions from a primary shaft 29 
to a secondary shaft 30. The primary shaft 
29 has secured thereto in any well known 
manner, a primary turbine wheel 31, which 
45 delivers directly into a first stage 32 of a 
secondary turbine wheel, which is secured 
to the secondary shaft 30 in any well known 
manner. The first stage 32 delivers, through 
a suitable fixed guide wheel 33 on a fixed 
69 casing 34, to a second stage 35 on the sec¬ 
ondary turbine wheel, which is rigidly con¬ 
nected to the first stage 32 by means of a 
connection 36. The second stage 35 delivers 
back into the intake side of the primary tur- 
66 bine wheel 31. The primary turbine wheel, 
the guide wheel and the stages on the sec¬ 
ondary turbine wheel, are provided with 
suitable vanes or blades, conformed in such 
a manner as to transmit the power from the 
60 primary shaft 29 to the secondary shaft 30, 
in the most efficient manner. 

The form illustrated in Fig. 3 shows a de- 
vice in which the secondary turbine wheel is 
arranged in two stages in such a manner 
66 as to partially balance the end thrust on the 


secondary shaft. In this figure, 37 repre¬ 
sents the primary shaft, on which is secured 
a primary turbine 38. The primary turbine 
38 energizes the operative fluid and delivers 
it into the first stage 39 of the secondary y 0 
turbine wheel, which is adapted to absorb 
the velocity energy from the operative fluid. 

The first stage 39 delivers into a fixed wheel 
guide 40, which directs the operative fluid 
to a second stage 41 on the secondary tur- 
bine wheel, which returns the operative 
fluid to the intake side of the primary tur¬ 
bine 38. A secondary turbine wheel is se¬ 
cured in any well known manner on the sec¬ 
ondary shaft 42, and is preferably inclosed 80 
by a casing 43 which is formed on the sta¬ 
tionary guide wheel 40. 

Fig. 4 illustrates a form similar to Fig. 

1 , in which there are provided two circuits 
for the operative fluid, so that the power $5 
may be transmitted from a primary shaft 
44 to a secondary shaft 45 in either direc¬ 
tion. Similar to the form shown in Fig. 1 , 
the reversal of the transmission is obtained 
by removing the operative fluid from one 90 
of the circuits and supplying the other cir¬ 
cuit with said operative fluid. In this form, 
there is provided a primary turbine wheel 
46, which has two sections that deliver di¬ 
rectly into stationary guide wheels 47 and 95 
48, which in turn deliver into single stages 
49 and 50 on the secondary turbine wheel, 
which are adapted to absorb the whole 
power in the fluid and return it through sta¬ 
tionary guide wheels 51 and 52, to the pri- k ? 
mary turbine wheel 46. The guide mem¬ 
bers 47, 48, 51 and 52 are interconnected, 
so as to be substantially integral. 

The form illustrated in Fig. 5 is of a type 
adapted to give a considerable reduction in {j i 
the number of revolutions from the primary 
shaft 53 to a secondary shaft 54. This 
form consists of a primary turbine wheel 
55, a secondary turbine wheel 56, and a sta¬ 
tionary return guide wheel 57. The blades 110 
on these various wheels are curved in the 
manner illustrated in Fig. 6 , so that the sec¬ 
ondary turbine wheel 56 rotates in the same 
direction as the primary turbine wheel 55. 

Fig. 7 illustrates a form in which a pri- ll> 
mary turbine wheel 58 transmits the power 
from a primary shaft 59 by means of two 
stages 60 and 61, which are interposed be¬ 
tween a secondary turbine wheel 62 on a 
secondary shaft 63, and a fixed guide 1*20 
wheel 64. j 

The diagram in Fig. 9 illustrates the cur¬ 
vature of the blades on the various wheels, 
and these blades are so conformed as to 
transmit the rotation from the primary tur- 12 5 
bine 58 to the secondary turbine 62 in the 
same direction.__ 

Figs. 8 and i 0 illustrate a form in which 
the power is transmitted from a primary 
shaft 65 to a secondary shaft 66 in the re- 130 
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verse direction. This form consists in a 
primary turbin) wheel 67 secured to the 
primary shaft ( 5 in any well known man¬ 
ner, and energizes the motive fluid which is 
transmitted through a fixed guide wheel 68 
to a secondary turbine wheel 60 on the sec¬ 
ondary shaft 66. The curvature of the 
vanes and bladefc on the wheels in this form 
is so formed, asjis indicated in Fig. 10, that 
the motive fluid is directed in sijch a man¬ 
ner as to drive pie secondary turbine wheel 
69 in the opposite direction to the direction 
of rotation of the primaiy turbine wheel 67. 
Fig. 11 illustrates a form in which the 
15 circuit used in transmitting power from a 

P rimary turbine wheel 70 on a primary shaft 
1 to a secondary turbine wheel 72 on a sec¬ 
ondary shaft 7& is divided into two parts, 
so as to substant ally balance the axial thrust 
on the shafts 71 and 73. The secondary 
turbine wheel is divided into two stages 74 
and 75. From the stage 75, the fluid di¬ 
vides and goes lart to the right by means 
of a stationary |;uide 76 back to the turbine 
wheel 70, and wirt to the left through the 
stationary guicHi 77, and also through the 
second stage 74’btick into the primary turbine 
70. The statiorary guides 76 and 77 are 
connected, so that the pressure on them is 
30 evenly balancedJ , 

In the form illustrated in Fig. 12, there 
is provided an Axle turbine pump 78 on a 
primary shaft 7p r which energizes the mo¬ 
tive fluid, and delivers it directly to an axi- 
35 ally impinged Radial turbine 80 on a sec¬ 
ondary shaft 81. The spent motive fluid 
is returned throi gh a stationary guide 82 to 
the turbine punp 78. 

Fig. 13 illustrates the form in which there 
40 is a completely closed circuit. Power is 
transmitted fron a primary shaft 83 to a 
secondary shaft 84 by means of the opera¬ 
tive fluid energ ised by a primary turbine 
85, and deenergized by a two-stage second- 
45 ary turbine whe l 86 on the secondary shaft 
84.. A stationary guide wheel 87 is also 
provided betweei the two stages of the sec¬ 
ondary turbine vheel, so that the pressure 
energy remaining in the motive fluid after 
the velocity energy has been absorbed by the 
first stage, will be absorbed by the second 
stage. 

Fig. 14 illust ates another form of tur¬ 
bine, in which tie power may be transmit- 
ted from a priimry shaft 88 to a secondary 
shaft 89, either ii the same or in the reverse 
direction. There are provided for this pur¬ 
pose two concentric circuits. Reversing is 
effected by admitting the fluid to one circuit 
ipid simultaneously evacuating the fluid 
from the other circuit in any suitable man- 
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ner as, for instance, by a pump and connec¬ 
tions, as shown in Fig. 1._A primary tur¬ 

bine 90 on the primary shaft 88 ? has two 
energizing portions registering with juxta¬ 


posed passageways in a fixed guide 91, 
which latter register with two passages on 
a. secondary turbine wheel 92 on the sec¬ 
ondary shaft 89. The secondary turbine 
wheel returns the fluid directly to the pri- 

’ 'mary turbine wheel. The vanes in the two 
sets of passageways in the guide 91 are so 
formed that the fluid* when in one circuit 
will be delivered to the secondary wheel to 
rotate the latter in one direction and when 7 g 
in the other circuit will he delivered to the 
secondary wheel at such an angle as to ro¬ 
tate the latter in the opposite direction. 

One set of vanes in the stationary member 
would guide the fluid forwardly so that the so 
latter would impact against the vanes of the 
secondary wheel and the other set of vanes 
in the stationary member would be curved 
as shown in 68 in Fig. 10, so that the fluid 
would strike them and react into the sec- 86 
ondarv wheel 69. 

Fig. 15 illustrates a form in which there 
is considerable reduction in the number of 
revolutions from a primary shaft 93 to a 
secondary shaft 94. A primary turbine 90 
wheel 95 on the primary shaft 93 imparts 
energy to a motive fluid, which is directed 
into the first stage 96 of a secondary turbine 
wheel 97 on the secondary shaft 94. A sta¬ 
tionary guide 98 directs the -flow of the op- 95 
erative fluid from the first stage 96 to a v 
second stage 99, from whence it flow T s back 
through a stationary guide 100 to the pri¬ 
mary turbine 95. The stationary guides 98 
and 100 are connected together by a suitable 100 
member 101 . 

While I have shown various structural 
forms as illustrating embodiments of my 
invention, I do not wish to be limited to any 
of these forms, but desire to cover the idea 105 
of transmitting power from one shaft to an¬ 
other by fluid pressure means, comprising 
a primary turbine wheel and a secondary 
turbine wheel, with the interposition of a 
fixed guide member to take up the reaction 110 
of the operative fluid in passing from the 
primary turbine w heel to the secondary tur¬ 
bine wheel. 

Having thus described my invention, I 
claim as new and desire to secure by Let- lie 
ters Patent:— 

1. In a transmission device, the combina¬ 
tion w T ith a primary shaft, of a secondary 
shaft, and means for transmitting power 
from said primary shaft to said secondary 12C 
shaft, comprising a primary turbine wheel, 

a secondary turbinfe wheel, and a guide 
wheel, juxtaposed to said first - mentioned 
wheels. 

2. In a transmission device, the combina- 126 
tion with a primary shaft, of a secondary 
shaft, and means for transmitting power 

^from-said -priinaryLshaft to said seconda ry_ 

shaft, comprising a primary turbine wheel, 
a secondary turbine wheel, and a stationary 13Q 
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guide wheel juxtaposed to said first-men¬ 
tioned wheels.-- - 

3. In a transmission device, the combina¬ 
tion with a primary shaft, of a secondary 

5 shaft, and means for transmitting power 
from said primary shaft to said secondary 
shaft, comprising a primary turbine wheel, 
a secondary turbine wheel, and a guide 
wheel interposed between said first -men- 
10 tioned wheels and receiving fluid directly 
from one and delivering directly to the 
other. 

4. In a transmission device, the combina¬ 
tion with a primary shaft, of a secondary 

15 shaft, and means for transmitting power 
from said primary shaft to said secondary 
shaft, comprising a primary turbine wheel, 
and a multiple - stage secondary turbine 
wheel. 

20 5. In a transmission device, the combina¬ 

tion with a primary shaft, of a secondary 
shaft, and means for transmitting power 
from said primary shaft to said secondary 
shaft, comprising a primary turbine wheel, 
25 and a double-stage secondary turbine wheel. 

6. In a transmission device, the combina¬ 
tion with a primary shaft, of a secondary 
shaft, and means for transmitting po^ver 
from said primary shaft to said secondary 

30 shaft, comprising a primary turbine wheel, 
a multiple-stage secondary turbine wheel, 
and a guide-wheel juxtaposed to said first- 
mentioned wheels. 

7. In a transmission device, the combina- 
36 tion with a primary shaft, of a secondary 

shaft, and means for transmitting power 
from said primary shaft to said secondary 
shaft, comprising a primary turbine wheel, 
a multiple-stage secondary turbine wheel, 
40 and a guide wheel interposed between the 
stages of said secondary turbine wheel. 

8. In a transmission device, the combina¬ 
tion with a primary shaft, of a secondary 
shaft, and means tor transmitting power 

46 from said primary shaft to said secondary 
shaft, comprising a primary turbine wheel, 
a multiple-stage secondary turbine wheel, 
and a guide wheel interposed between said 
primary turbine w T heel and said secondary 
50 turbine wheel. 

9. In a transmission devise, the combina¬ 
tion with a primary shaft, of a secondary 
shaft, and means for transmitting power 
from said primary shaft to said secondary 

66 shaft, comprising a primary turbine wheel, 
a multiple-stage secondary turbine wheel, a 
guide wheel interposed between the stages 
of said secondary turbine wheel, and a 
guide wheel interposed between said primary 
60 turbine wheel and said secondary turbine 
wheel. 

10. In a transmission device, the combi¬ 
nation with a primary shaft, of a secondary 
shaft, fluid turbine means on said primary 

•5 shaft, and fluid turbine means on said sec¬ 


ondary shaft, fluid guiding means there¬ 
between, one of said turbine means includ¬ 
ing a plurality of circuits. 

11. In a transmission device, the combina¬ 

tion with a primary shaft, of a secondary 70 
shaft, a plurality of fluid turbine transmis¬ 
sion circuits adapted to transmit power from 
said primary shaft to said secondary shaft, 
and means for removing the operative fluid 
from any of said circuits. t 75 

12. In a transmission device, the combi¬ 
nation with a primary shaft, of a secondary 
shaft, a plurality of fluid turbine trans¬ 
mission circuits adapted to transmit power 
from said primary shaft to said secondary so 
shaft, and means for transferring the opera¬ 
tive fluid from one of said circuits to another 

of said circuits. 

13. In a transmission device, the combi¬ 
nation with a primary shaft, of a secondary 85 
shaft, a primary fluid turbine on said pri¬ 
mary shaft, having a plurality of fluid en¬ 
ergizing sections, a secondary turbine wheel 
on said secondary shaft, having a plurality 

' of fluid receiving sections, and stationary 90 
guide wheels interposed between said sec¬ 
tion, adapted to form closed circuits with 
said sections. 

14. In a transmission device, the combina¬ 
tion with a plurality of shafts, of a tur- 95 
bine wheel on one of said shafts, a multiple- 
stage turbine wheel on another of said 
shafts, guiding means therebetween, and a 
fluid adapted to transmit the motion of one 

of said turbine wheels to the other of said 100 
turbine wheels. 

15. In a transmission device, the combina¬ 
tion with a plurality of shafts, of a turbine 
wheel on one of said shafts, a multiple- 
stage turbine wheel on another of said 105 
shafts, and a guide wheel interposed be¬ 
tween said turbine wheels. 

16. In a transmission device the combi¬ 
nation with a centrifugal pump impeller 
and a turbine rotor coaxial therewith, of 110 
means interposed therebetween for receiv¬ 
ing the fluid directly from the former and 
guiding it to the latter to rotate said rotor 
opposite to that of the impeller. 

17. The combination with a centrifugal 115 
pump impeller and a turbine rotor coaxial 
therewith, the inlet to said impeller being 
closely adjacent to the outlet from said rotor, 

of means interposed between the outlet of 
said impeller and the inlet to said rotor for 120 
guiding the fluid from the former to the 
latter to rotate said rotor in a direction op¬ 
posite to that of the impeller. 

18. The combination with a centrifugal 
pump impeller and a turbine rotor coaxial 125 
therewith, the inlet to said impeller being 

closely a djac ent to the outlet from said rotor,_ 

of stationary vanes interposed between the 
outlet of said impeller and the inlet to said 
rotor for guiding the fluid from the former 130 
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to the latter to ijotate said rotor in a direc¬ 
tion opposite to jthat of the impeller. 

19. In a trails nission device the combina¬ 
tion with a cent'ifugal pump impeller and 

6 a turbine rotor (oaxial therewith and oper¬ 
ated by the kinitic energy of fluid deliv¬ 
ered from said mpeller, of means concen¬ 
tric with said ir ipeller and rotor for guid¬ 
ing the fluid fr<m the former to the latter 
10 to rotate said rctor opposite to that of the 
impeller. 

20. In a transmission device the combina¬ 
tion with a centrifugal pump impeller and 
a turbine rotor iicluding a plurality of cir- 

16 cuits and separa ie sets of passageways de¬ 
livering from sa d impeller to the separate 
circuits of said r >tor and said passages con¬ 
taining vanes fojr controlling the direction 
of the flow of t te fluid, whereby the rotor 
20 is driven in one direction with the fluid in 
one circuit and ir the opposite direction with 
the fluid in the < ther circuit. 

21. In a transmission device the combina¬ 
tion with a cent ifugal pump impeller and 

26 a turbine rotor oaxial therewith, said im¬ 
peller having a plurality of sets of pas¬ 
sages and said ritor having a plurality of 
sets of passage! and stationary guiding 
means for delivering fluid from said im- 
30 peller to said rotor, said means having a 
plurality of sets of passages corresponding 
to the sets of pa sages of said impeller and 
rotor, one set of passages in said stationary 
means serving t< direct fluid to rotate the 
36 rotor in one direction and the other set of 
passages serving to deliver fluid to rotate 
the rotor in the jpposite direction. 

, 22. In a hydra ilic power transmitting ap¬ 
paratus, the combination with a rotatable 
40 driving member,'of a closed casing inclos¬ 
ing said driving member, a driven member 
located within skid casing and means on 
said driving member adapted to move a liq¬ 
uid in the same c mtrifugally and direct the 
45 liquid to said dr ven member in the plane 
of rotation of th( rotating members, where¬ 
by the driven me hber is actuated. 

23. In a hydrai lie power transmitting ap¬ 
paratus, the com dilation with a rotatable 
60 driving member, >f a driven member adapt¬ 
ed to rotate independently of said driving 
member, a casingfinclosing said members, a 
plurality of vane^on said driving member, a 
plurality of van<s on said driven member 
66 and located cone mtrically with the vanes 
of said driving nember, the vanes of said 
driving meinberTbeing adapted to direct 
liquid to the vanes of said driven member in 
the plane of rotation of said members. 

60 24. In a hydraulic power transmitting 

apparatus the combination with a driving 
member, of a casing inclosing said driving 
member, a driven member located within 


said casing, means on said driving member 
adapted to gradually increase the velocity of 66 
a liquid toward the periphery and direct the 
same in the plane of rotation of said rotat¬ 
ing members to said driven member. 

25. The combination with a casing, a 
shaft rotatably mounted therein, an impeller 70 
keyed to said shaft, a turbine wheel located 
within said casing, the vanes of said im¬ 
peller and the vanes of said turbine wheel 
being located concentrically. 

26. The combination with a casing, of a 76 
turbine wheel located therein, and having 
curved passages therethrough in a plane at 
right angles to the axis of rotation^ an im¬ 
peller located within the said casing and 
having passages, the outer ends of which 80 
communicate with said first mentioned pas¬ 
sages and adapted to deliver a liquid di¬ 
rectly to said turbine wheel in said plane 
whereby the same is actuated. 

27. "fhe combination with a casing, a tur- 86 

bine wheel located therein, an impeller lo¬ 
cated in said casing in the plane of said tur¬ 
bine wheel and adapted to direct liquid to 
said turbine wheel, whereby the same is ac¬ 
tuated. ( 90 

28. The combination with a casing, of a 
shaft mounted therein, an impeller fixedly 
secured to said shaft, a turbine wheel lo¬ 
cated in said casing, said impeller being 
adapted to direct liquid to said turbine wheel 96 
in the plane of rotation of said wheels and 
tangentially to the periphery of said impel¬ 
ler, whereby said turbine wheel is actu¬ 
ated. 

29. In a hydraulic transmitting appara- 100 
tus, the combination with a driving member, 

of a driven member, means carried by said 
driving member and adapted to direct the 
fluid at high speed to said driven member 
in the plane of rotation of said member and 105 
tangentially to the periphery of the driv¬ 
ing member whereby said driven member is 
actuated. 

30. In a hydraulic power transmitting ap¬ 
paratus, the combination with a rotatable no 
driving member, of a rotatable driven mem¬ 
ber, a casing inclosing said rotatable parts, 
means on said driving member adapted to 
impart a rotary motion to liquid and direct 

the same to the driven member in the plane 115 
of rotation of said members and tangentially 
to the periphery of the driving members 
whereby said driven member is actuated. 

In testimony whereof I have signed my 
name to this specification in the presence of 120 
two subscribing witnesses. 

HERMANN FOTTINGER. 

Witnesses: . 

Ludwig Waciitel, 

Emil Schmidt. 
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To all whom it may concern: 

Be it known that I, Charles Algernon 
Parsons, a subject of the King of Groat Brit¬ 
ain and Ireland, residing at Heaton Works, 

5 Newcastle-upon-Tyne, in the county of North¬ 
umberland, England, have invontod certain 
new and useful Improvements in the Propul¬ 
sion of Steam Vessels, (for which I have mado 
application for patent in Great Britain, No. 
to 16 , 551 , dated September 17 , 1900 ,) of which* 
the following is a specification. 

My invention relates to the application of 
the system of combining reciprocating en¬ 
gines with steam-turbines for the purpose of 
15 gaining increased economy in steam consump¬ 
tion. 

My present invention has for its object to 
enable the highest degree of economy of 
steam consumption to bo attained, both at 
fto cruising hnd at fast speeds; and this involves 
the use of highly-developed condeusing-tur- 
bines having a hinge of expansion of from 
fifty to one hundred and fifty fold when 
working at full power. 

85 I have experimented with turbines to de¬ 
termine the horse-power necossary to rotate 
t|ie turbine with no steam passing through 
• it and with various pressures, from atmos¬ 
phere down to an absolute pressure of one 
$0 pound per square inch in the turbine-case, 
and also at various speeds of revolution. I 
have found that taking my condensing type 
of turbine designed for high ratios of expan¬ 
sion and high steam efficiency under normal 
35 conditions of workiug when the steam-tur¬ 
bine is driven idly up to one-half its normal 
speed of working in a good vacuum tho 
power required to rotate it is only about one 
per cent, of the normal full power output of- 
40 the turbine and varies approximately as tho 
cube of the speed of rotation. 

I am well aware that many attempts have 
been made to place two reciprocating engines 
of greatly different size and power to rotate 
15 the same screw-shaft; but in consequence of 
the great frictional resistance to rotation of 
a reciprocating engiue, commonly called the 
“idle” friction, it lias been found necessary 
to place the smaller engine abaft the larger j 
;o one and when cruising spoeds are required ; 
to entirely disconnect tho larger eugine from 


the screw-shaft, which is then driven by tho 
smaller engine only. When higher speeds 
aro required, tho larger engine is coupled 
up, and the larger alone, or both engines com- 55 
bined, drives the screw-shaft. The difficulty 
of coupling and uncoupling the nearly full 
horse-power of the vessel has been such as to 
render this arrangement unsatisfactory in 
use as also tho added difficulty of transmit- 60 
ting tho full power through the small engine- 
shaft. Further, owing to thO high val.ue of 
the idle friction such an arrangement does 
not give the increased economy which was 
aimed at and which is attained by thy pres- 65 
out invention. 

In my invention, as above stated, it has 
been, found that the frictional resistance or 
idle friction required to rotate the main tur¬ 
bine in tho vacuum is so small that the tur- 70 
bine can bo loft permanently coupled to tho 
screw-shaft to which the reoiprocatiug engine 
is coupled. Further, the power transmitted 
by tho reciprocating engine is comparatively 
so small that a suitable coupling, which can 75 
bo easily thrown into and out of gear, can bo 
satisfactorily used-such, for example, as a 
friction - coupling operated by hydraulic 
power. In the case of, high-speed vessols 
whore the spoed of rotation of tho turbines at 80 
full speed is too high for the reciprocating 
engine to work satisfactorily I use a detach¬ 
able coupling, which can be easily thrown out 
of gear; but iu cases where the full speed of 
the turbine is not too high for tho reciprocal 85 
iug engine the latter may, if desired, be left 
permanently coupled. 

The first part of my invention therefore 
consists in propelling a steam vessel by means 
of one or more propeller-shafts driven by a 90 
combination of one or more highly-efficient 
multiple - expansion reciprocating engines 
adapted to give the power required for cruis¬ 
ing speeds, with one or more condensing-tur- 
bines having a high range of expansion oper- 95 
ating on one or more of the said* shafts and 
adapted to develop tho whole or the greater 
part of the power required for the fast speeds, 
so that tho highest economy of steam con- 
| sumption is attained both for cruising and ico 
j fast speeds, the main turbine being ruu in the 
condenser-vacuum when the reoiprocating en- 
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gtno is alone profiilUng the vessel. The re¬ 
ciprocating engine may be coupled so that it 
can be disconnected, if desired. 

I have further faund by experiment that 
5 when a turbine o r the condensing typo is 
driven by externa power in a good vacuum 
and when small q (entities of steam aro ad¬ 
mitted at the inlet and flow through the tur¬ 
bine to the condenser the power required to 
io rotate the turbine falls approximately as the 
amount of steam f dmitted up to the no-load 
amount for that peed and that when the 
quantity has inoretsed up to that amount the 
turbine rotates itsnlf at the given speed with- 
15 out any external tower and for larger, but 
still relatively sma l amounts, gives out power 
on the shaft. 

The second part of my invention therefore 
relates to the combined steam-turbines and 
ao reciprocating eng nes dealt with above, and 
cousisls in passinj the steam from tne cruis- 
ing-speed reciprocating engines through the 
mai steam-turbi le on its way to the con¬ 
denser, thereby not only reducing the resist¬ 
ance to rotation 0 the said main turbine, but 
also in almost all 38 adding considerably 
to the power developed, and thus economizing 
the steam require^ for propulsion at cruising 
speeds. The steAm so admitted, howevor, 
may not in some cises be sufficient to directly 
apply power to tba shaft, but may simply act 
to reduce the resistance to propulsion of the 
vessel. - 

. My invention a so comprises the complete 
35 combination of sleam-turbine and recipro¬ 
cating engine will steam-pipes connecting 
the exhaust of th) reciprocating engine with 
the main sleam-t irbine inlet and then with 
the condenser, instead of each delivering 


*5 


30 


40 into the condense 


45 


__ _ direot. 

In applying my invention to war vessels, 
where economy o* steam at cruising speeds 
and also at fast speeds is of great import¬ 
ance, I prefer to sonnect the exhaust or ex¬ 
hausts of the reciprocating engine or engines 
into the main turbines, preferably at their 


main steam-inlet, 
cruising speed is 


In thisarrangement when 

I required the steam may be 
11 boiler-pressure, the first 
50 stage being in thb ordinary reciprocating en¬ 
gine of the com >ound or triple expansion 
type and then th ough the main steam-tur¬ 
bine right down to the condenser-vacuum, 
the result being n very high degree of steam 
55 efficiency. Whe^ the high speeds have to bo 
attained, the stei m is admitted direct to. the 
rnalu turbine a'Aa passes thence to the con¬ 
denser. Thoreciproeatingenginesandstaam- 
turbiues miiy drive the same or different 
60 shafts, and the pistons and cranks of the ro- 
ciprocating engine or engines may operate on 
one or more of the screw-shafts. 

Referring now to the accompanying four 
*heeta of drawings, which illustrate, by way 
65 ofexample, two modifications or combi nod 
turbine and reoiprocating engines adapted 


to propel a war vessel economically, both at 
cruising and at full speeds, by means of throe 
propeller-shafts, Figure 1 shows in eleva- 
tion, and Fig. 2 in plan, one combination and 70 
arrangement of turbines and reciprocating 
engines. Fig. 3 shows in olevafUon, and Fig. 

4 in plan,' apothet combination aftd arrange¬ 
ment. The elevations are partly in section 
along the longitudinal midship-seytion of the 75 
vessol. 

In Figs. 1 and 2 ' this invention is rfiown 
applied to a war vessel of two thousand tons 
displacement, ten thousand indicated horse¬ 
power, and twenty-two knots speed. The 80 
high-pressuro turbine a is placed alone on 
the central shaft 1 and exhausts into the two 
low-pressure turbines b and c on each side, 
mounted, respectively, on the side shafts 2 . 
mid 3 . On the ends of each of these shafts 85 
I couple multiple-expansion reciprocating 
engines d and e by means of suitable hy¬ 
draulic or other couplings / and g , where the 
speed of the turbiue set at full load is higher 
than that of the reciprocating engines. Where 90 
those speeds aro the same, however, the shafts 
may be rigidly coupled. At full speed the 
powers developed in the three turbines are 
preferably approximately equal, and the 
speed of the outside shafts 2 and 3 is seven 95 
hundred while that of the canter shaft is 
five hundred, revolutions per minute. The 
shafts 2 and 3 each carry two pr°P e l lers » 
while the center shaft carries only one. At 
cruising speed, however—say twelve kuots 100 
per hour—with a boiler-pressure of two hun¬ 
dred and twenty - five pounds per square 
inch, I find that I can obtain in the recipro¬ 
cating engines an expansion of about fifteen¬ 
fold, whilo in the turbines running at the 105 
speed of the reciprocating engines I attain an¬ 
other fifteen-fold expansion down to thevon- 
denser-pressure of about one pound absolute. 
Under these conditions the reciprocating en¬ 
gines develop about sixty per cent, of the jio 
power required, while the turbines give the 
remaining forty per cent. I utilize a combi¬ 
nation of this character to the best advan¬ 
tage for fast speeds by simply uncoupling the 
reciprocating engines and admitting the 115 
boiler-steam by way of pipe 4 and valve 5 Ai- 
reefc into the high-pressure turbine a on shaft 
1. This then exhausts into the two turbines 
b and c by way of pipes 0 and 7 and from 
these into the condensers h and i by pipes 8 120 
and 9. The turbines a, h, and c form a set. 
which aro capable of dealing with steam at 
full boiler-pressure and effecting the.required 
lnahifold expansion, so that economical work¬ 
ing is obtained at full load. Economical pro- ia$ 
pulsion at cruising speeds is obtained by coup¬ 
ling up tho reciprocating engines d and e by 
their hydraulic or other couplings / and g to 
their respective shafts. The reciprocating 
engines lit (this case develop their full eca- 133 
domical power at a speed of rotation of about 

threir hundred revoltitions^por iniuute-^Ui’-M-- 
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loss thau half the full-load speed of the tur- 
biues b and c and well within the ordinary 
working .speeds of such engines for long voy¬ 
ages: The aggregate power of those recipro- 
5 eating engines and turbines is such that the}’ 
propel the vessel efficiently at cruising 
speeds—say about twelve knots—and iii_i.be. 
case givon this may bo about one thousand 
indicated horse-power, of which the recipro- 
io caliug engines will produce, say, about six 
hundred and the turbines four hundred. In 
oneway of working tho turbines «, b f and c 
are all simply ruu in the condenser-vacuum, 
and the engines d and e exhaust in that ease 
r $ by way of pipes 10 and 11 direct lo the con¬ 
densers h and V, respectively. The highest 
economy is obtained whilo cruising by pass¬ 
ing tho ©xhaust-*stoam from tho reciprocating 
engines d and e by way of pipes 12 and 13 to 
20 llietnrbinq a and thence by way of tho 
pipes 0 and 7 through turbines hand c to tho 
condensers h and i. It will bo seen that 
while cruising thus the central shaft 1 is 
caused to rotate by the motion of the vessel 
*5 through the water acting on its propeller, 
and this to some slight exteut causes added- 
resistance of the vessel to propulsion. By 
admitting the exhaust-steam from the recip¬ 
rocating engines to the turbine a I not only 
30 cancel this added resistance either partially or 
wholly, but in most cases add a very largo 
fraction to the power available for propelling 
th’e vessel* 

It will be obvious that in my new system 
of prCpoisiou when running at cruising speeds 
the exhaust-steam from the reciprocating en¬ 
gines is utilized not only in reducing the idle 4 
I'ricjrton of tho turbines and shafts, J> l }t £ en * 
orally and in almost all cases and circum- 
40 stances to positively increase tho torque by 
a very large amount, although the most eco¬ 
nomical turbine speed Is not attained. 

In cruising the steam at full boiler-pressure 
is admitted to tho reciprocating engines and 
45 is preferably expanded by them to somewhat 
above atmospheric pressure. It then enters 
thebigh-pressure turbine a, and thence passes 
through the two low-pressure turbines b and 
c op its passage to tho condensers. The vacu- 
50 urn in the condensers under these conditions 
at cruising speeds is abnormally high,, and 
ratios of expansion of from two to three hun¬ 
dred fold are practically attainable. 

In Figs. 3 and 4 a modified arrangement of 
55 combined turbines and reciprocating engine 
is shown suited for a vessel of similar power 
and speed. Hero only one reciprocating en¬ 
gine k is provided. It is placed on the cen¬ 
tral shaft 1 . Its power should be about, equal 
60 to the combined power of tho reciprocating 
engines d and e in the first case, and it may 
be run at a slower speed than the two recip¬ 
rocating engines cf and e-say at two hundred 
and thirty revolutions per minute. In this 
"03 case at cruising speeds the turbines b and o 
are rotated by the motion of the vessel through 
the water,.and the consequent resistance is 


nullified, as beforo, either by opouing tho 
turbines b and c to the condenser-vacuum or 
more economically by tho admission of the 70 
exhaust-steam from the reciprocating engine 
through the turbine sots on the way to tho 
condenser. This i nvention enables very slow 
speeds also to be obtained with much greater 
economy than is possible with existing en- 75 
glnes. The main air-pumps iu such plants 
aro preferably worked in the usual way by 
worm-gearing from tho main turbine-shafts. 

Having now described my invention, what 
I claim as new, and desire to secure by Letters 80 
Patent, is— 

1. A system of engines for propelling steam 
vessels cotuprising, a reoiprocating engine 
adapted to propel the vessel at oru isiug spoods, 

a turbine engine adapted to alone propel tho 85 
vessel at full speed, shafting to which tho eu- 
gines are conneoted, and condenser means to 
produce condenser-vacuum in which tho tur¬ 
bine runs idly when tho reciprocating engine 
is alone employed for propelling the vessel 90 
atcruising speeds,substantially as described. 

2 . Asyetemof englnesforpropellingsteam 
vessels comprising, a* reoiprooating engine 
adapted to propel the vessel at cruising speeds, 

a tnrbine engine adapted tcaldne propel the 95 
vessel at full speed, shafting to whioh the tur¬ 
bine is permanently connected, and a con¬ 
denser for producing a condenser-vacuum in 
which the turbine runs idly when the vessel 
is being propelled at cruising speed by tho 10c 
reciprocating engine alone, substantially as 
described, 

3 . In combination, a reciprooating engine, 
a low-pressure turbine, a pjropeUer - shaft 
driven by the said turbine, a high-pressure 105 
turbine, a propeller-shaft driven by'the higb- 
pressuro turbine, an exhaust-steam-supply 
connection from the reciprocating engine to 
the high-pressure turbine, and an exbaust- 
steam-supply connection from the high-pres- no 
sure turbine to the low-pressure turbine, sub- • 
6tantially as described. 

4 . In combination, a reciprocating engine, 
a high-pressure turbine connected with the 
exhaust.thereof and having a shaft, p direct 1*5 
steam connection leading to tho high-pressure 
tutbine, a low-pressure turbine, a shaft for 
said low-pressure turbine, a steam - supply 
pipe from the hlgh-pre9spre turbine to the 
low-pressur© turbine and detachable coup* 120 
ling means by which the reciprocating engine 
may he thrown, out of connection, substan¬ 
tially as described. 

5. A combined set of reciprocating engines 
and turbinos adapted to propel a vessel eco- 125 
nomically at both fast and cruising spoods, 
and consisting of a high-pressure turbine 
driving a central shaft, two low-pressure tur¬ 
bines, coupled in parallel, each driving one 

of two outer shafts; these shafts each having 130 
detachably cdupled to it a multiple-expansion 
steam-engiuo for tho same or lower speed. 

C. A combined set of turbines and recipro¬ 
cating engine adapted to propel a vessel eco- 
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aud consisting of 


712,718 


nomioally at both fast and cruising speeds in parallel, the twocputer shafts driven by 
‘ “ ' * * 1 ' said‘low-pressure turbines and a reciprocat¬ 

ing engine conneo.ted with the shafting, sub¬ 
stantially as described. *5 

In witness whereof I have hereunto sot my 
hand in presence of two witnesses. 


high-pressure turbine 
driving a central shaft and two low-pressure 
turbines coupled in parallel, each driving one 
of two outer shaftB, paid central shaft having 
detachably coupled to it a multiple-expansion 
steam-engine for the same or lower speed. 

7. A set of turbiies and reoiprocating en¬ 
gines for propelling a vessel consisting in a 


io high-pressure turbi 
thereby, two lo'w-p 


e, a central shaft driven 
fossure turbines coupled 


CHARLES ALGERNON PARSONS. 


Witnesses: 

Henry Graham Dahym, 
William Daggett. 
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PHILIP FRANCIS 01 ) 1 )IF, OF WIMBLEDON, NEAR LONDON, ENGLAND. 

POWER-MACHINE. 

No. 861,047. Specification of Letters Patent. Patented July 23, 1907. 

. Application filed tiay 7, 1907. Serial No. 372,414. 

# _ 

To all whom it may concern: die pressure cylinders further expand the steam, 

Be it known that I, Philip Francis Odoib, engineer, while the turbine receiving the steam from these two 
a subject of the King of Great Britain and Ireland, and cylinders acts as a low pressure cylinder and expands 
a resident of Wimbledon, near London, England, have the steam to the pressure of the condenser. It will be 
5 invented new and useful Improvements in Power-Ma- seen from this that not only for the development of GO 
chines, of which the following is a specification. 8000 horse power but also for the development ol the 

The following invention relates to a new arrange- smallest power namely 300 horse power the full boiler 
ment for the development of power by means of a pressure is used. At,both these powers the reeipro- 
combination of a reciprocating machine or machines eating machine as well as the turbine is used, and 
10 with turbines in which the steam passes first through neither in one or the other case is the turbine or the G5 
three or more cylinders of the reciprocating machine reciprocating machine disconnected, 
before being used in the turbine. The cylinders of Fig. 2 shows in plane tin* arrangement of the inven- 
thc reciprocating machine arc approximately of the tion for a triple screw machine, a is the center shaft, 
same size but arranged in a convenient manner so that b one of the side shafts. A is the turbine, B is one of 
15 it is possible that the steam shall pass through all cyl- the reciprocating machines and B/l the other. Each 70 
inders either parallel or in series; that is to say that reciprocate machine possesses 3 cylinders of approxi- 
the cylinders can work either all as high pressure cyl- mately equal diameter. C and C /1 are condensers, 
inders or two as high pressure cylinders and the rest Each reciprocating engine drives a shaft b , b/ 1, re- 
as middle pressure cylinders and the turljinc as low speetively, while the turbine drives the middle 
20 pressure cylinder. It is well known that high pressure shaft «. These shafts working all independently of 75 
steam can be more economically used in the recipro- another. Steam enters by the pipe l and passes the 
eating engines than in turbines. On the other hand valves m m( 1 of the cylinders d d/1. At cruising 
the turbine works more economically with low pressure speeds the exhaust from the high pressure cylinders 
steam than the reciprocating engines. By this inven- d dfl by means of the pipe h hfl passes into the middle 
25 tion it is possible to vary the power and speed within pressure cylinders e c/1,///1, while the exhaust from 80 
very large limits without throttling the steam while these middle pressure cylinders passes into a common 
the volume and pressure of the same passing to the pipe g and into the turbine A. From the turbine A 
turbine will always be approximately, suited to the it passes in the usual way into the condensers C (’/l. 
power and speed required to be developed by the k k/1 are valves which allows fresh steam from tin* 

30 same. Hitherto where steam is first allowed to pass admission pipe l to pass into the cylinders e e/1 and / 85 
through an ordinary compound engine, this distribu- //1, while at the same time allowing the exhaust from 
tion of the steam was not possible, since the Capacity the cylinders d d/1 to pass directly into the common 
of the high pressure cylinder remained constant and pipe g. For full powers fresh high pressure steam is 
consequently by reduced powers the steam had to be let into all the cylinders with the comparatively long 
35 throttled and the turbine run altogether or partly admission. The steam passes through all the eylin- 90 
empty. By this new arrangement it is possible in ders parallel and then exhausting into the common 
every case to run the combination of the reciprocating pipe g directly into the turbine A. If it is required 
engines and turbines with the highest efficiency. This to reduce the speed one can give less admission lo all 
is particularly important when the arrangement is used the cylinders. The exhaust pressure from the eylin- 
40 on cruisers or torpedoboat destroyers; for example a ders will be then lower, and the initial commencing 95 
torpedoboat destroyer running‘at 28 knots per hour pressure of the turbine will also be lower, the speed 
will develop say 8000 horse power. Such speeds, how- of the ship, however, will be reduced so that the speed 
ever, are only required by about 10% of the time that of the turbine will suit the reduced pressure of the 
the ship is in use. For the rest of the time only small steam. By maneuvering one can cut out the tur- 
15 speeds bucIi as say 12 knots per hour arc required, cor- bines altogether using only the reciprocating engines 10( 
responding to about 300 horse power. and allowing the steam from these to pass directly into * 

Ip Figure 1 the diagram line x shows an indicated the condenser. In reversing one can either use re- 
horse-power of 8000 all cylinders working as high ciprocating engines alone all as high pressure cylinders 
pressure cylinders and allowing the exhaust to pass or in series as high pressure and low pressure, or by the 
50 at a ‘comparatively high pressure into the turbipe. introduction of the reversing turbine one can work in 105 
y is a diagram showing an indicated horse power of the same way as in going ahead, letting the steam 
300 in which the boiler pressure steam is only allowed pass through the reciprocating cylinders either in se- 
to enter to the first cylinder in each reciprocating ma- ries or parallel and exhausting into the reversing lur- 
chine the other cylinders receiving the exhaust from bine. 

66 the first cylinder. These cylinders working as mid- Having now particularly described and ascertained 110 
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53 


the nature of the said invention and in what manner 
the same ia to be performed I declare that what I 


claim is:— 

1. A power - mnchlnd 


5 reciprocating engines tjmslstlng of three or more cylin¬ 


ders, all approximately! 


the steam can pass through either nil cylinders working 


parallel and* then exhaj 
sure Into the turbine or 


10 


ist at a comparatively high pres- 
jturblnes to finish Its expansion, or 
In which the steam enh pass through the reciprocating 
engines in series worklijg ns compound, and then exhaust 
a comparatively lo| pressure Into the turbine and 


at 


there finish Its expansion substantially as described. 


16 


2. A power machine 


consisting of a combination of 
reciprocating engines aid turbines, the reciprocating en¬ 
gines consisting of thrii or more cylinders, all approxl- 


conststtng of a combination of 


o'f the same diameter, In which 


mntely of the same diameter, In which the steam can 
pass through either nil cylinders working pnrallel and 
then exhaust at a comparatively high pressure Into the 
turbine or turbines to finish Its expansion, or In which 20 
the steam can pass through the reciprocating engines in 
scries working as compound, and then exhaust at a com- 
pai atively low pressure into the turbine and there finish 
Its expansion the turbine acting on a main shaft arranged 
between the shafts of two reciprocating engined, substan- 25 
thilly as described. 

In testimony, that I claim the foregoing as "my Inven¬ 
tion, I have signed my name In presence of two witnesses, 
this 22nd day of April, If>07. 

IMIILII* FR/fNCIS 01)1 >iio. 

Witnesses : 

IlKItMANN IIOl'I’K, 

II Kit MANN FoitNKItKUTKIt. 
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UNITED STATES PATENT OFFICE. 


JOHN F. METTEN, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO THE WM. CRAMP 
& SONS SHIP & ENGINE BUILDING COMPANY, A CORPORATION OF PENNSYLVANIA. 

SYSTEM OF STEAM-DRIVING. 

1,047,908. Specification of letters Patent. Patented Dec. 17,1912. 

Application filed August 4, 1911. Serial No. 642,301. 


To all whom may concern: 

Be it known that I, John F. Metten, a 
citizen of the United States, residing at 
Philadelphia, in the county of Philadelphia 
6 and State of Pennsylvania, have invented 
certain new and useful Improvements in 
Systems of Steam-Driving, of which the fol¬ 
lowing is a full, clear, and exact specifi¬ 
cation. 

10 This invention relates to the construction 
and arrangement of apparatus so as to effi¬ 
ciently drive shafts or other apparatus with 
varying speeds and powers and has special 
reference to steam driven apparatus. Al¬ 
ls though well adapted for use in the propul¬ 
sion of ships, it may have other application. 

In the propulsion of ships, steam turbines 
are well adapted for driving at the higher 
speeds and powers while reciprocating en- 
20 gines operate well at low speeds. It is there¬ 
fore desirable in some cases to provide both 
steam turbines and reciprocating engines 
and to operate one of them or both together 
as the conditions of speed and power may 
Zb require. 

It is therefore an object of the invention 
to provide an improved arrangement and 
construction of apparatus whereby recipro¬ 
cating engines ana steam turbines may be 
80 connected in different relations to each other 
and to the load. 

It is a further object of the invention to 
rovide improved means for connecting and 
isconnecting power transmitting shafts. 

35 It will be understood that the reciprocat¬ 
ing engines and turbines referred to may be 
of any suitable type or construction. It is 
immaterial to this invention whether the 
turbines are of the reaction or impulse type, 
40 are single pressure stage or multipressure 
stage, have diverging or converging nozzles, 
or whether they are compounded or not. 
these types and features referred to being 
based upon the same principles, and the use 
45 of one or the other being a mere matter of 
selection or design according to the circum¬ 
stances of operation to be met as is well 
known in the art. 

Other and ancillary objects of the inven- 
50 tion will appear hereinafter. 

In the accompanying drawings which 
illustrate the invention Figure 1 is a side ele- 
' vation of sufficient of a reciprocating engine 
and a steam turbine to illustrate a means for 
55 connecting and disconnecting the same, to¬ 


gether with such means, the pressure con¬ 
nections for operating the clutch between 
the reciprocating engine and turbine being 
shown diagrammatically. Fig. 2 is an axial 
section through the clutch between the re- 60 
ciprocating engine and the steam turbine in 
Fig. 1. Fig. 3 is a diagram showing an 
arrangement of turbines and reciprocating 
engines especially adapted for driving ship 
propellers. Fig. 4 is a diagram showing a 65 
modified arrangement of turbines and a re¬ 
ciprocating engine adapted for ship propul¬ 
sion. Fig. 5 is a diagram showing still an¬ 
other modification of the arrangement of 
turbines and reciprocating engine adapted to 70 
drive a ship. Fig. 6 is a side elevation of 
two steam valves and a cock for controlling 
the fluid pressure to the clutch provided 
with an interlocking bar for regulating the 
relative movements of the valves and cock. 76 
Fig. 7 is a top plan view of the apparatus 
of Fig. 6, the valve stems and cock spindle 
being shown in the section taken just above 
tha locking bar, and the parts being shown 
in position to lock the cock spindle, but to 80 
leave the valve stem free to be operated. 

Fig. 8 is an end view of the apparatus shown 
in Fig. 6, viewed from the left hand end, 
the locking bar being shown in transverse 
section taken on a line through the axis of 85 
the valve. Fig. 9 is a top plan view of the 
locking bar, snowing sections of the valve 
stems and cock spindle taken just above the 
locking bar, and the bar being in such a posi¬ 
tion with relation to the spindle and stems 90 
that the stems are locked against vertical 
movement while the cock spindle is free to be 
operated rotatively. 

Referring to the drawings, and first to 
Figs. 1 and 2, a reciprocating engine hav- 95 
ing cylinders 1, crank shaft 2, and driving 
rods 3, is supplied with steam through a 
pipe 4, from a boiler or other suitable 
source. The engine is mounted upon a bed 
plate 5, which carries bearings 6, 7 and 8 100 
for the crank shaft. The bed plate also sup¬ 
ports a bearing 9, for a ^haft-section 10. 

This shaft section is detachably secured to 
the engine crank shaft by a clutch at one 
end and at the other end is coupled with 195 
the shaft 11 of a steam turbine 12, by means 
of an articulated coupling 13. 

The clutch for securing the engine crank 
shaft to the shaft-section comprises a shell 
or frame 14, which is bolted to a flange on J19 
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the end of the 
frame 14 is fitte 


brank shaft. Within the 
a head 15 which can slide 
axially in the frime but is secured against 
rotation with reation thereto by means of 
5 projections or keys 16, on the head which 
enter slots or kef-ways in the frame. The 
head 15, is attacl ed to the frame by means 
of a flexible dicphragm built up of thin 
annular plates l r , of spring metal spaced 
10 apart by rings It, one being placed between 
each plate and tie one adjacent to it and 
alternately at th inner and outer edges of 
the plates. The plates are riveted to each 
other through th> rings so as to form fluid 
15 tight joints and the edges of the outside 
plates of the di phragm are spaced from 
the head and frime respectively by rings 
19 and 20, and v a:e secured to the head and 
frame respectively so as to form fluid tight 
2 o joints, by bolts r rivets 21 and 22 , pass¬ 
ing through the r ngs. There is thus formed 
a fluid tight chi mber 23, within the dia¬ 
phragm and between the frame 14, and the 
head 15. The diaphragm will permit the 
25 head to move axiJdlv but will act as a spring 
tending to move the head into a position 
where the plates < f the diaphragm are paral¬ 
lel to each other. Extending from the frame 
14, into the fluid chamber 23, are wings or 
30 blades 24, which operate to carry around 
with the frame, as it is rotated, any fluid 
which may be w thin the chamber. Bolted 
to the frame 14, and spaced therefrom, by 
a ring 25, is a gil -ring 26. For convenience 
36 in assembling, both the gib-ring 26, and the 
spacing-ring 25, may be made in halves or 
otherwise sectioned. Within the gib-ring 
is a disk 27, whi;h is bolted to a flange on 
the shaft-section i 0 . If fluid under sufficient 
40 pressure fills thej chamber 23, the head 15, 
will be forced against the disk 27 and the 
latter will be frjctionally gripped between 
the head and th< gib-ring and the shafts 2 
and 10 will be connected together so that 
45 one can drive th,e other. If now the pres¬ 
sure in the chamber is reduced to a point 
at which the retractile force of the dia¬ 
phragm preponderates, the head will be re¬ 
tracted and the disk 27 released. The clutch 
60 disk 27 is preferably thin enough so that 
it will flex into j roper engagement with the 
head and gib-rin * and also provided a flexi¬ 
ble connection t< compensate for any slight 
inaccuracy in th s alinement of bearings. 

66 The fluid for i operating the clutch is sup¬ 
plied to the chamber 23 through a hole 28 


extending through the crank shaft 2. This 
fluid may be supplied from any suitable 
source, but, in order that this source may 
60 be reliable the plutch is preferably oper¬ 
ated by oil takeil from the lubricating sys¬ 
tem of the apparatus, since this is always 
in operation. Ii have therefore shown the 

_clutch as connected with such aJ>purce. Oil 

66 is supplied under pressure to the systemTby 


means of pumps 30 and 31, which, being in 
duplicate, one may be relied upon in case 
the other is out of order or both may be 
operated together. - These pumps draw the 
oil from the tank 32 through the pipe 33 7 o 
and they may be placed in communication 
with the pipe 34 or cut off therefrom by 
means of valves 35 and 36 respectively. 
Connected with the pipe 34 is an air vessel 
37 for equalizing the pressure of the oil 75 
delivered from that pipe. From the pipe 34 
another pipe 38 leads through a reducing 
valve 39 to an oil cooler 40. Pressure suffi¬ 
cient to operate the clutch is maintained in 
the pipe 34 and this being too high for use so 
on the lubricating system, the reducing 
valve is provided. From the oil cooler a 
pipe 41 supplies oil to the different bear¬ 
ings to be lubricated by means of branch 
pipes as, for instance, the pipe 42 running 85 
to a turbine bearing and pipe 43 running 
to the reciprocating engine. From this 
latter pipe branches may be run to the 
various bearings of the engine in a well 
known manner. The pipe 34 connects. 90 
through a two-way cock 44, with the pipe 
45 leading to the clutch, the pipe 45 being 
adapted to be connected by said cock either 
with the pipe 34 or the lubricating drain 
pipe 46. The pipe 45 is carried to a point 95 
47 at a higher level than the clutch chamber 
23 and is connected with the bore in the end 
of the engine crank shaft by means of a 
suitable swivel coupling which will permit 
rotation of the engine crank shaft. The 100 
carrying of the pipe 45 to a point higher 
than the clutch chamber produces the re¬ 
sult that the oil will not drain out of the 
chamber, only such as is forced out bv 
pressure leaving the clutch, and the clutch 105 
chamber will always remain full. This 
causes prompt action of the clutch when the 
pressure is turned on and also permits of 
an automatic operation, as will be herein¬ 
after referred to. To the drain pipe 46 no 
are connected branch pipes which extend to 
those points of the apparatus from which 
it is desired to drain the lubricant, thus 
the branch 48 drains the oil from a bearing 
of the turbine while a pipe 49 drains the 115 
oil from a receptacle in the bed plate of 
a reciprocating engine into which the 
various bearings of that engine discharge 
the oil. From the pipe 46 the oil is drained 
back through a pipe 49' into the tank 32. 120 

The flow of steam to the reciprocating en¬ 
gine is controlled by a butterfly valve 50, 
which is connected by a crank arm and pis¬ 
ton rod with the piston 51 in the cylinder 
52. Above the piston is a spring 53, tend- 126 
ing to force the piston downwardly and 
close the valve 50 so as to shut off the steam. 

The pipe 54 opens into the cylinder 52 be¬ 
neath tne piston and serves to connect that 
cylinder with the pipe 45,* which supplies 130 
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the oil under pressure to the clutch and 
through which the pressure in the clutch is 
released when the cock 44 is turned to con¬ 
nect with the drain pipe 46. It will now 
5 be apparent that when the pipe 45 is con¬ 
nected with the drain pipe 46 by turning 
the cock into the position as shown in Fig. 1, 
the pressure will be released and the piston 
51 will move downwardly under the infiu- 
10 ence of the spring 53 and the valve 50 will 
close, shutting off the steam. Conversely, 
when pressure is applied to the clutch by 
turning the cock 44 so as to disconnect the 
pipe 45 from the drain pipe and connect it 
15 with the pressure pipe 34, pressure will be 
exerted upon the piston 51 which will move 
upwardly against the spring 53 and open 
the valve. It thus appears that steam can 
only be admitted to the engine when pres- 
20 sure is applied to the clutch to engage it and 
if the pressure is released or for any reason 
the pressure upon the clutch fails so that it 
becomes disengaged, the steam will auto¬ 
matically be cut off from the engine. 

25 The articulated coupling 13 between the 
shaft section 10 and the shaft of the steam 
turbine 12 comprises, as shown, a flange 
upon each of the adjacent shaft ends, one of 
said flanges having projections 55 which ex- 
30 tend into grooves in the other flange. This 
permits a certain amount of relative longi¬ 
tudinal movement of the shaft and allows 
for independent expansion of the turbine 
shaft. 

85 Collars 56 and 57 fixed upon the clutch 
shaft 10 are one upon ekch side of the bear¬ 
ing 9 and serve to maintain the correct 
position of the clutch disk relative to the 
driving clutch member which is bolted direct 
40 to a flange on the end of the engine crank 
shaft. 

With the cock 44 in the position as shown 
in Fig. 1 , steam will be snut off from the 
reciprocating engine and the clutch parts 
45 will be in the positions as shown in Fig. 2. 
If now it be desired to start up the recipro- 
. eating engine and utilize its driving power, 
the cock 44 will be turned to connect the 
pressure pipe 34 with the chamber 23 of the 
50 clutch through the pipe 45 and the bore in 
the crank shaft of the engine which opens 
into the chamber 23. Pressure being thus 
applied to the head 15, this head will be 
moved toward the disk 27 and against the 
55 tension of the built up diaphragm. The 
disk 27 will thus be gripped between the 
head 15 and the gib ring 26. It will be ob¬ 
served by this arrangement that the friction 
available for driving the disk is double the 
60 thrust exerted on the head on account of 
the two surfaces of the disk being subjected 
~ to the load. The key and slot arrangement 
between the frame 14 and the head 15 serves 
to transmit the driving force from the frame 
66 to the head, thus relieving the diaphragm 


of any torsional load. It will be seen that 
under these conditions the engine crank 
shaft is securely clutched with the shaft sec¬ 
tion 10 and therethrough to the turbine 
shaft. If now, it should be desired to re- 70 
lease the clutch to disconnect the engine, the 
cock 44 would be turned into the position as 
shown in Fig. 1 when the pipe 45 would be 
connected with the drain pipe 46 and the 
pressure in the clutch chamber 23 would 75 
be released. As the pressure is reduced bu- 
low the tension exerted upon the head 15 by 
the built up diaphragm, that tension will 
draw the head away from the disk 27, there¬ 
by releasing it. At the same time the valve go 
50 closes and shuts off the supply of steam 
to the engine. 

While automatic means connected with 
the valve 50 is provided for cutting off the 
steam whenever there is not sufficient pres- gg 
sure on the clutch to throw it into engage¬ 
ment, if it should happen because of de¬ 
rangement of the apparatus or some other 
reason that steam were applied to the recip¬ 
rocating engine while it was unclutched, the 90 
engine* iiavmg no load, might attain a speed 
far beyond that allowable for it. The 
clutch acts, however, to automatically oper¬ 
ate to clutch and connect the engine to the 
load (thereby preventing an excessive speed) 95 
in the following way: As hereinbefore re¬ 
ferred to, th£L dutch is always maintained 
full of oil whether it is in engaged or dis¬ 
engaged position. Therefore, at any time 
when the engine crank shaft (with which re- 100 
volves the oil chamber 23) exceeds a certain 
speed, the oil, which is rotated with the 
chamber by means of the wings 24, moves 
outwardly under centrifugal force thereby 
creating a pressure between the head 15 and 105 
the frame 14. This causes the head to move 
toward the gib ring 26 and the disk 27 is 
gripped, as before described, and the engine 
shaft is clutched to the load. When the en¬ 
gine is run at normal speed any pressure 110 
between the frame 14 and the head 15 due to 
the centrifugal action of the oil in the clutch 
is insufficient to overcome the retractile force 
of the built up diaphragm and the clutch 
remains disengaged unless it is connected 116 
with a source of fluid pressure, as, for in¬ 
stance, the pressure pipe 34. 

The apparatus of Fig. 3j as before stated, 
is adapted for use in propelling ships, when 
the propellers would be mounted on the ccn- 120 
ter shaft a and wing shafts b and c. Se¬ 
cured to the shaft a so as to drive the same, 
is a high pressure turbine \d. Similarly se¬ 
cured to the shaft & is a forward turbine d ", 
adapted for ahead propulsion, and the 126 
astern turbine 0 , adapted for backward pro- 
pulsion._These__forward j and astern tur¬ 

bines may be combined to form substantially 
a single structure as indicated in the draw¬ 
ing or they may be separate structures. A 130 
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reciprocating ei igine / of any suitable type 
or construction is adapted to be clutched to 
the turbine shaft ana therethrough to the 
propeller shaft by a clutch g. This clutch 
j may be of the c instruction, and the appara¬ 
tus may be ari mged and operated, as de¬ 
scribed in conrection with Figs. 1 and 2. 
Also the shaft i 1 is connected with forward 
and astern turbines h and i and a recipro- 
10 eating engine k is provided which may be 
clutched to the turbine shaft by a clutch Z, 
the construction and arrangement of the ap¬ 
paratus for shaft c being the same as that 
for shaft b, In both cases the arrangement 
15 shows the asteri turbines are high pressure 
and the forward. turbines are low pressure. 
The apparatus iiay be supplied with steam 
as follows: Steam is supplied from a boiler 
' or other suitable source through pipes m 
20 and to the pipe o. From pipe o a steam 
pipe p controlled by a valve q may supply 
nigh pressure st lam to the astern turbine of 
wing shaft b . Similarly a pipe r controlled 
by a valve * may supply steam to the astern 
26 turbine of wing shaft c. Also steam pipes t 
and u y controllee by valves v and w serve to 
convey high pressure steam to the recipro¬ 
cating engines / and k respectively. The 
engines / and k ixhaust through the pipes x 
80 and y respectively into the high pressure 
turbine d , there being check valves z and z' 
in these pipes U prevent flow of the steam 
from the turbin into the reciprocating en¬ 
gines, but permi ting flow in the reverse di- 
36 rection. The tohaust of the turbine v is 
supplied to the f irward turbines on the wing 
shafts by means of pipes a ' and b\ The 
fluid pressure fo * operating the clutches be¬ 
tween the reciprocating engine and turbine 
40 for each wing shaft is indicated by the pipes 
45, 45' controlled by the cocks 44, 44'. The 
manner of operation of these cocks and the 
manner of admission and release of pressure 
from the clutch has been described in con- 
46 nection with Fi* s. 1 and 2. High pressure 
steam from the loilers may be supplied to 
the turbine d b r means of a pipe <?' con¬ 
trolled by a va ve d\ At low power the 
steam is admitted to the reciprocating en- 
60 gine through the pipes t and w, the valve d r 
being closed so is to shut off steam from 
passing therethre ugh to the turbine d. The 
exhaust steam fr m the reciprocating engine 
passes to the tur ine d whence it is exhaust- 
66 ed through the jp pes a ' and V into the for¬ 
ward turbines uj m the wing shafts b and <?. 
During the operation just described the 
clutches between* the turbines and recipro¬ 
cating engines on the wing shafts are in en- 
60 gagement so that both turbines and recipro- 
' eating engines are connected in driving re¬ 
lation to the load. At full power the 
clutches between the turbines and recipro- 
cating engines are released, thus disconnect- 
,66 mg the reciprocating engines from the load. 


The valves v and w should be closed to shut 
off steam from the reciprocating engine, and 
the valve d' is opened to supply boiler steam 
directly to the turbine v wnence the steam 
exhausts into the forward turbines on the 70 
wing shafts as before referred to. To move 
astern only the astern turbines on the wing 
shaft are employed, these turbines being sup¬ 
plied with boiler pressure steam by opening 
the valves q and s, these valves remaining 75 
closed during the operation of the apparatus 
for forward propulsion. 

The two-way cock in the case of each wing 
shaft is interlocked with the valves control 
ling the admission of steam directly to the go 
turbines either for ahead or astern so that 
pressure cannot be applied to the clutch so 
as 40 connect the reciprocating engines to 
the turbine shafts unless these valves are 
closed. An apparatus suitable for so inter- 85 
locking the valves and cock is illustrated in 
Figs. 6 , 7, 8 and. 9. The valves and cock 
shown in these figures may be assumed to be 
the valves q and d f and the cock 44 of Fig. 

3. It will be seen that the stems 58 and 59 90 
of the valves and the spindle 60 of the cock 
pass through holes 61, 62 and 63 in a bar 
64. It will be observed that the side of the 
cock spindle is flattened where it passes 
through the bar 64, and that each valve stem 95 
is provided with a collar 70 so located that 
the length of stem between the collar 70 and 
the valve yoke 71 when the valve is closed 
is slightly in excess of the thickness of bar 
64. It will be further observed that each 100 
hole in the bar has an enlarged portion, 
which will permit the necessary partial turn¬ 
ing of the cock spindle and also permit the 
collars on the valve stems to pass through 
when the valves are opened, also each hole 106 
has a narrow portion with parallel sides, 
within which the flat sides of the cock 
spindle will be prevented from turning, and 
in the case of the valves will prevent the 
collars passing upwardly through and con- no 
sequently prevent the valves from being 
opened. If the bar is at the left as shown 
in Fig. 9 of the drawings the valves q and 
d' will be closed and the spindle of the cock 
can be turned to apply the clutch. When it 116 
has been so turned, however, it can not enter 
the narrow portion of the hole 63 so that 
the bar cannot be moved to the right and 
therefore the valves q and d' are locked 
closed. When however the cock is turned 120 
to release the clutch it may enter the narrow 
portion of the hole 63. The bar 64 may then 
be moved to the right when the collars of the 
valves may enter the enlarged portions of 
the holes 61 and 62. They may then be 126 
turned to open the valves q and d f and 
supply pressure to the ahead turbines. 

Referring to Fig, 4, of the drawings, a- 

modified arrangement of turbines and recip¬ 
rocating engines is shown which is also 130 
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adapted for the propulsion of ships. In this 
arrangement low pressure forward turbines 
and high pressure reverse turbines are con¬ 
nected to the wing shafts b" and c" while 
6 to the center shaft a " is secured a high pres¬ 
sure turbine d ". The arrangement thus far 
is the same as that of Fig. 3, but instead of 
having a reciprocating engine for each wing 
shaft there is one reciprocating engine e" 
10 for the center shaft which is adapted to be 
connected and disconnected to and from the 
load by the clutch f" of the same construc¬ 
tion and operation as that of Figs. 1 and 2. 
Steam is brought from the boilers by a pipe 
15 </". The admission of this steam to the 
astern turbines being controlled by valves 
k" and i". The admission of the steam to 
tlje reciprocating engine is controlled by a 
valve k" and is adapted to exhaust into the 
80 turbine d " which in turn exhausts into the 
forward turbines on the wing shafts in the 
same manner as described in connection with 
Fig. 3. The pressure pipe 45" for the 
clutch is controlled by the cock 44" as de- 
85 scribed in connection with Figs. 1 and 2. 
The high pressure steam from the boiler may 
be admitted to the turbine d " through a 
pipe V f controlled by a valve m". The 
valve m" may be interlocked with the cock 
80 44" in a manner similar to that described 
for interlocking the valves and cock of the 
apparatus of Fig. 3 so that the pressure can¬ 
not be applied to the clutch unless the throt¬ 
tle for the turbine d" is closed. A check 
85 valve w" permits the flow of the exhaust 
steam from the reciprocating engine to the 
turbine d", but prevents a reverse flow. 

To operate at low speed steam is admitted 
to the reciprocating engine whence it ex- 
40 hausts to the turbine d" which in turn ex¬ 
hausts into the turbines on the wing shafts. 
At full speed steam is shut off from the re¬ 
ciprocating engine, and boiler steam is ad¬ 
mitted direct to the turbine d " which con- 
45 tinues to exhaust through the turbines on 
the wing shafts. To drive the vessel astern 
the clutch remains disengaged and all the 
valves are closed except the valves A" and 
i n through which boiler steam fe admitted 
80 to the astern turbines on the wing shafts. 

In Fig. 5 is shown a modification in which 
a twin screw arrangement is employed. Upon 
each of the propeller shafts a"' and 
iB mounted a forward turbine and an astern 
*8 turbine. There is also a reciprocating en¬ 
gine for each shaft. Taking the case of the 
shaft a!" it has a forward turbine <f” and 
an astern turbine d'". Also a reciprocating 
engine e f " is adapted to be connected by a 
80 detachable clutch of the construction 
and operation as shown in Figs. 1 and 2 and 

_1 described in connection therewith.— 44"- 

represents the cock controlling this clutch. 
Steam is supplied from the boilers by pipes 
®8 and h”’, Steam is admitted to the 


astern turbine d '" through the valve i'". 
Steam is admitted to the reciprocating en¬ 
gine through the valve r k nt which exhausts 
into the forward turbine o'" through a check 
valve r" which prevents the reverse flow of 70 
steam. The turbine o'" may a;lso be supplied 
with boiler Steam through the valve m'". 

The apparatus for the shaft is a dupli¬ 
cate of that just described for the shaft 
At low power the reciprocating engines will 75 
be clutched to the turbine shafts, the cocks 
controlling the clutches being in position to 
admit pressure to the clutches while the 
valves controlling the admission of steam to 
the reciprocating engines will be open. All go 
of the other valves will be then closed. To 
operate at full power the valves controlling 
the admission of steam to the reciprocating 
engine will be closed, and the valves admit¬ 
ting boiler steam to the forward turbines 86 
will be open, the remaining valves being 
closed. Also the cocks controlling the 
clutches will be turned to release the pres¬ 
sure therefrom, thus disconnecting the re¬ 
ciprocating engines from the turbines. The 90 
turbines then operate alone under boiler 
steam to drive the shafts a!" and the 
reciprocating engines being disconnected 
therefrom. With this arrangement also, in¬ 
terlocking means may be provided as de- 95 
scribed in connection with the apparatus for 
Fig. 3 so that, in the rase of the equipment 
for each propeller shaft, pressure cannot be 
applied to the clutch except when the valves 
controlling the admission of steam to the 100 
ahead and astern turbines are closed. 

While I have illustrated the invention in 
several of its best applications it will be un¬ 
derstood that various changes and modifica¬ 
tions may be made in the apparatus shown 106 
in the drawings without departing from the 
spirit of the invention. The invention is 
not therefore limited to the structures shown 
in the drawings. 

What I claim is: # # Uo 

1. The combination with a reciprocating 
steam engine, of a steam turbine, • and a 
clutch for connecting the shafts, of said en¬ 
gine and turbine, said clutch being adapted 

to be automatically operated to connect said 115 
shafts in driving relation upon the occur¬ 
rence of predetermined operating conditions. 

2. The combination with a reciprocating 
steam engine of a steam turbine and a clutch 
for connecting the shafts of said engine and 120 
turbine, said clutch being adapted to be 
automatically operated to connect said shafts 

in driving relation upon the occurrence of 
predetermined operating conditions, and 
means for operating said clutch at will. 125 

3. The combination with an elastic fluid 

turbine nf an^elastic^luiff reciprocating en¬ 
gine, driving means for detachably con¬ 
necting the shafts of said turbine and engine, 
and means interposed between said turbine 130 
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and engine for 
expansion of th 

a mi 1 • 


jroviding clearance for the 
, __ connected shafts. 

4. The combi jition with an elastic fluid 
turbine, of an elastic fluid reciprocating en¬ 
gine, driving rieans for detachably con¬ 
necting the shaft] of said turbine and engine, 

osed between the aforesaid 
irbine for providing clear- 


and means inter 
means and said 


10 


5. The combiij 
turbine of an el 
gine, a clutch h 
the shaft of sai 
which the othe 
15 secured, and a 
shaft section wi 


ance for expansion of the turbine shaft. 

tr m__ l.'JLi! __!n .1 i* 


jition with an elastic fluid 
stic fluid reciprocating en- 
ing one member secured to 
engine, a shaft section to 
member of said clutch is 
coupling connecting said 
l the shaft of said turbine. 

6. The combii ition with an elastic fluid 
turbine of an el jtic fluid reciprocating en¬ 
gine, a clutch ha dng one member secured to 
20 the shaft of sai< engine, a shaft section to 
which the other member of said clutch is 
secured, a coup ing connecting said shaft 
section with the shaft of said turbine and 
means for arrest ng axial movement of said 
26 shaft section. 

Y. The combination with an elastic fluid 
turbine of. an eh Stic fluid reciprocating en¬ 
gine, a clutch ha fing one member secured to 
the shaft of saic engine, a shaft section to 
30 which the other ( member of said clutch is 
secured, a coupling connecting said shaft 
section with the lhaft of said turbine and a 
journal bearing p which said shaft section 
rotates. ; 

35 8 . The combination with an elastic fluid 

turbine adapted (o drive a load, of an elastic 
fluid reciprocatir g engine, a lubricating oil 
system, a clutch adapted to connect said en¬ 
gine with said load, and means for operating 
40 said clutch with oil from said system. 

9. The combination with an elastic fluid 
reciprocating engine, of an elastic fluid tur¬ 
bine adapted to drive a load, a fluid oper¬ 
ated clutch adap ed to connect said engine 

45 with said load an 1 means for preventing the 
drainage, of the find from said clutch when 
the clutch is in released position. 

10. The combination with an elastic fluid 
turbine adapted io drive a load, of an elas- 

50 tic fluid reciprocating engine and a clutch 
adapted to be aut >matically operated to con¬ 
nect said engine with said load when the 
speed of said engine exceeds a predeter¬ 
mined limit. 

66 11. The combii ation with an elastic fluid 

turbipe adapted*to drive a load, of an 
elastic fluid reciprocating engine, a fluid 
operated clutch adapted to connect said 
engine with said load, the centrifugal ac- 
60 tion of the fluid of said clutch operating to 
close said clutch to connect said engine to 
said load when the speed of said engine ex¬ 
ceeds a predetermined limit. p 

12. The combination with an elastic fluid 
65 turbine adapted to drive a load, of an elas¬ 


tic fluid reciprocating engine, and a fluid 
operated clutch for connecting said engine 
with said load, the shaft of said reciprocat- 
ing engine having an axially extending hole 
through which fluid is supplied to said *ic\ 
clutch. 

13. In a steam driving system, the com¬ 
bination with a steam turbine connected to 
drive a load, of a reciprocating steam en¬ 
gine, a clutch for detachably connecting said 75 
engine in driving relation to said load, and 
means operating automatically in accord¬ 
ance with the condition of said clutch to 
control the supply of steam to said engine. 

14. In a steam driving system, the com- so 
bination with a steam turbine connected to 
drive a load, of a reciprocating steam engine 
adapted to be connected to and disconnected 
from said load and means for automatically 
preventing the disconnection of said engine 85 
from resulting in a speed exceeding a cer¬ 
tain limit. 

15. In a steam driving system for ships, 
the combination with an “ ahead ” steam 
turbine, of a “ reverse ” steam turbine, each 90 
adapted to drive a load, a reciprocating 
steam engine adapted to drive ahead, means 
for detachably connecting said reciprocat¬ 
ing engine with the load, valves for control¬ 
ling the admission of high pressure steam to 95 
said turbines, means for controlling the op¬ 
eration of said connecting means and inter¬ 
locking means preventing the admission of 
high pressure steam to said turbines when 
said. connecting means is in connecting 100 
condition. 

16. In a steam driving system, the com¬ 
bination with a steam turbine adapted to 
drive a load, of a reciprocating steam en¬ 
gine, means for detachably connecting said 105 
engine with said load, means for admitting 
high pressure steam to said engine, means 
for admitting high pressure steam to said 
turbine, and interlocking means for pre¬ 
venting the admission of high pressure 110 
steam to said turbine when said connecting 
means is in connecting condition. 

17. In a steam driving system for ships, 
the combination with a “ reverse 99 steam tur¬ 
bine of an “ ahead ” reciprocating engine, 116 
means for detachably connecting said engine 
with the load, means for controlling the ad¬ 
mission of high pressure steam to said tur¬ 
bine and interlocking means for preventing 
the admission of high pressure steam to said 120 

turbine unless said detachable connecting 
means is in disconnected condition. 

18. In a steam driving system for ships, 

the combination with a “ reverse 99 steam tur¬ 
bine of an " ahead ” reciprocating engine, 126 
means for detachably connecting said en¬ 
gine with the load, means for controlling the 
admission of steam to said turbine and in¬ 
terlocking- means for preventing the admis- 

sion of steam to said turbine unless said 130 
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detachable connecting means is in discon- turbine and means for exhausting the steam 
nected condition. from the astern turbine. 

19. In a steam ship, the combination with 20. In a steam driving system, the com- 20 
propelling means, of a shaft therefor, an bination with a steam turbine connected to 
6 ahead steam turbine connected to said shaft, drive a load, of a reciprocating steam en- 
an astern steam turbine connected to said gine, a fluid operated clutch for detachably 
shaft, an ahead reciprocating steam engine, connecting said engine in driving relation 
a detachable clutch for connecting said en- to said load, and means for automatically 26 
gine with said shaft, said clutch having its shutting off the supply of steam from said 
10 members held in driving relation by fric- engine when the clutch operating fluid falls 
tional engagement, fluid operating means below a predetermined pressure, 
for said clutch, means for supplying steam In testimony whereof, I affix my signature, 
to said engine, means for exhausting the in presence of two witnesses, 
steam from said engine directly into the JOHN F. METTEN. 

15 ahead turbine, said engine and turbine uti- Witnesses: 

lizing the entire expansion of the steam, j Isaac Arrott, 

means for supplying steam to the astern I Roland L. Howe. 
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To all whom it may concern : 

Be it known that we, Charles G. Curtis, 
a citizen of the United States, residing in 
the borough of Manhattan, city, county, and 
5 State of New York, and Ralph L. Ixivell, a 
citizen of the United States, residing at 
Quincy, in* the county of Norfolk and State 
of Massachusetts, have invented a new and 
useful Improvement in Steam Prime Movers 
10 for Marine Propulsion, of which the follow¬ 
ing is a specification. 

The object we have in view is to provide 
a steam prime mover for marine propulsion, 
in which the principal power is derived 
15 from steam turbines, which improved prime 
mover will give a high efficiency at low 
power and speed. 

In carrying out our invention, we provide 
each propeller shaft of a twin screw installa- 
20 tion with a steam turbine adapted to utilize 
the full expansion of the steam. These 
steam turbines are preferably of the type 
having initial impulse wheel stages, and un¬ 
der full power conditions, the steam passes 
25 through the turbines in parallel, afid inde¬ 
pendently of each other. For lower power 
and speed, under which conditions the steam 
flow would be too small for efficient utiliza¬ 
tion in the full power turbines, there is pro- 
30 vided upon one of the propeller shafts a 
high pressure cruising steam prime mover, 
which is preferably a compound recipro¬ 
cating engine adapted to be coupled with, 
and uncoupled from the shaft by a suitable 
35 clutch, such engine being adapted to operate 
efficiently on the upper part of the steam 
expansion range with the reduced steam 
flow required for cruising conditions. The 
high pressure cruising prime mover, instead 
40 of being a reciprocating engine, may be a 
steam turbine connected by a clutch with 
the shaft, or permanently connected there¬ 
with, and having the necessary small steam 
passageways to efficiently utilize the upper 
45 portion of the steam expansion range with 
the small volume of steam required for cruis¬ 
ing. A steam connection is made from the 
exhaust of the high pressure cruising prime 
mover to the full power steam turbine on 
60 the other propeller shaft, so that under cruis¬ 
ing conditions, the steam flow will puss 
through the high pressure cruising pri^fno 

-movei^into^the Turbine^ un^he other ^hStr 


in which the lower part of the steam expan¬ 
sion range will be utilized. In order to con- 66 
trol the distribution of energy under low 
power conditions, between the cruising prime 
mover on the one shaft and the turbine on 
the other shaft, so that the two shafts will 
do substantially equal work, means are pro- 60 
vided for varying the intermediate pressure 
so as to secure this result. The exhaust from 
the cruising prime mover, before it reaches 
the turbine on the other shaft, is connected 
with a manifold, from which a series of con- 65 
nections are made to different stages of the 
turbine. These connections are controlled 
by valves, so that the steam may be exhaust¬ 
ed from the cruising prime mover into the 
turbine at different stages. As a further 70 
means for securing the proper distribution 
of pressure, the connection of the manifold 
to the first stage of the turbine is made with 
a series of nozzle sections controlled by 
valves, so that the nozzle area may be ad- 75 
jlisted. As a still further provision for the 
same purpose, a .valve controlled by-pass is 
provided around the second cylinder of the 
compound steam-engine, or around some of 
the lower stages of the cruising turbine, the 80 
opening of which will still further increase 
the intermediate pressure. 

The invention is also applicable to a four- 
shaft arrangement, the two shafts on each 
side of the ship being provided with a power 86 
equipment similar to that of the two shafts 
or a twin-screw arrangement. 

In the accompanying drawing, Figure 1 
is a plan view in outline showing the two 
propeller shafts with their prime movers *90 
connected therewith; Fig. 2 is an outline 
plan of a cruising steam turbine which may 
be used in place of the cruising steam en¬ 
gine; and Fig. 3 is a sectional view showing 
the means for varying the area of the cruis- 96 
ing nozzles on one of the main turbines. 

The main turbines 1, 2 are mounted on 
the propeller shafts 3, 4. They have direct 
steam connections 5, 6 from the boiler, and 
exhaust at 7, 8. These steam turbines are 100 
adapted each to utilize the full expansion 
of the steam, under high power conditions, 
when the steam flows through them in par¬ 
allel. Coupled to the shaft 3 by a clutch 9, 
is a compound reciprocating engine 10, 105 
"\vhieh is -a- snudF pm wer eririsTirg^ engine: 
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Boiler steam is supplied to this engine 
through the pipe 11 , and the exhaust there¬ 
from is carried by a pipe 12 to a manifold 
13, from which a number of connections 14 
are made with the head of the turbine 2 and 
* with the casing of that turbine at different 
stages. The connections 14 are provided 
with controlling valves 15. The* connection 
from the inanifold 13 to the head of the tur- 
bine 2 is made with a cruising nozzle 16 
(Fig. 3), different sections of which are 
adapted to be closed off from the steam flow 
by means of valves 17. A valve-controlled 
by-pass 18 is also provided around the low 
pressure cylinder of the engine 10. By these 
several means, the intermediate pressure or 
that in the pipe 12 can be varied under the 
different conditions of power and speed, so 
as to distribute the energy with substantial 
20 equality between the cruising engine and the 
turbine. Under cruising conditions, the en¬ 
gine will be coupled with the shaft 3, and 
the steam will flow through the engine to 
the turbine 2 , the turbine 1 being out of 
25 A service. Under high power conditions, the 
engine will be uncoupled from the shaft, 
and the steam Will be passed through the 
two main turbines in parallel. Instead of a 
cruising engine on the shaft 3, a cruising 
30 turbine 19 (Fig. 2) may be employed. This 
may be provided with a valve-controlled by¬ 
pass 20 around some of its lower stages, 
which bypass will be utilized to control the 
pressure distribution. 

35 j - What we claint is:— __ : 

1 . In a steam prime mover for marine 
propulsion, the combination of two full 

ower steam turbines on separate shafts, a 
igh pressure cruising steam prime mover 
40 on one shaft, means for passing steam di¬ 
rectly to the full power turbines in parallel 
for high power and means for passing the 
steam in succession through the cruising 
prime mover on one shaft and the full power 
4 $ turbine on the other shaft for lower powers, 
substantially as set forth. 

2 . In a steam prime mover for marine 
propulsion, the combination of two full 
power turbines on separate shafts, a high 

10 pressure cruising reciprocating engine re¬ 
movably connected with one shaft, means 
for passing steam directly to the full power 
turbines in parallel for high power and 
means for passing the steam in succession 
56 ; through the reciprocating engine on one 
shaft and the full power turbine on the other 
shaft for lower powers, substantially as set 
forth. 

3. In a steam prime mover for marine 
60 propulsion, the combination of two full 

ower steam turbines on separate shafts, a 
igh pressure cruising steam prime mover 
on one shaft, means for passing steam di¬ 
rectly to the full power turbines in parallel 
65 for high power, means for passing the steam 


in succession through the cruising prime 
mover on one shaft and the turbine on the 
other shaft for lower powers and means for 
controlling the distribution of energy be¬ 
tween the cruising prime mover and the tur- 7 q 
bine so that the power will be divided ap¬ 
proximately equal between the two shafts, 
substantially as set forth. 

4. In a steam prime mover for marine 
propulsion, the combination, of two full 75 
power steam turbines on separate shafts, a 
high pressure cruising steam prime mover 
on one shaft, meaiis for passing steam di¬ 
rectly to the full power turbines in parallel 
for high power, means for passing the steam go 
in succession through the cruising prime 
mover on one shaft and the turbine on the 
other shaft for lower powers, the exhaust 
connections from the cruising prime mover 

to the turbine being made to different stages 85 
of the turbine, substantially as set forth. 

5. In a steam prime mover for marine 
propulsion, the combination of two full 
power steam turbines on separate shafts, a 
high pressure cruising steam prime mover 90 
on one shaft, means for passing the steam 
directly to the full power turbines in paral¬ 
lel for high power, means for passing the 
steam in succession through the cruising 
prime mover on one shaft and the turbine 95 
on the other shaft for low r er powers and an 
adjustable cruising nozzle on the turbine, 
substantially as set forth. 

fi. In a steam prime mover for marine 
propulsion, the combination of tw r o full 100 
power steam turbines on separate shafts, a 
high pressure cruising steam prime mover 
on one shaft, means for passing the steam 
directly to the full power turbines in paral¬ 
lel for high powder, means for passing the 106 
steam in succession through the cruising 
prime mover on one shaft and the turbine on 
the other shaft for lower pow r ers and a by¬ 
pass around the low r pressure section of the 
cruising prime mover, substantially as set no 
forth. 

7. In a steam prime mover for marine 

propulsion, the combination with tw T o shafts, 
of a high pressure steam prime mover on one 
shaft, and a steam turbine on the other 115 
shaft, a passage connecting the said tw’o mo¬ 
tor elements in succession, and controlling 
mechanism for controlling and varying the 
steam pressure in said passage, whereby an 
approximately equal division of power be- 120 
tween the two shafts is produced, substan¬ 
tially as set forth. ^ 

8 . In a steam prime mover for marine 
prqpulsion, the combination with tw r o shafts, 

of a high pressure steam prime mover on 126 
one shaft, and a steam turbine on the other 
shaft, means for passing the steam in suc¬ 
cession through the high pressure steam 
prime mover and the turbine, the exhaust 
■connections f rom the hi gh pressure steam 1 30 
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prime mover to the turbine being made to 
different stages of the turbine, substantially 
as set forth. 

0. In a steam prime mover for marine 
5 propulsion, the combination with two shafts, 
of a high pressure steam prime mover on 
one shaft, and a steam turbine on the other 
shaft, means for passing the steam in suc¬ 
cession through the high pressure steam 
10 prime mover and the turbine, and an ad¬ 
justable cruising nozzle on the turbine, sub¬ 
stantially as set forth. 

10. In a steam prime mover for marine 
propulsion, the combination with two shafts, 
'5 of a compound high pressure steam prime 
mover on one shaft, and a steam turbine on 
the other shaft, means for passing the steam 


in succession through the high pressure 
steam prime mover and the turbine, and a 
by- pass around the low pressure section of 20 
the high pressure steam prime mover, sub¬ 
stantially as set forth. 

This specification signed and witnessed 
this 10th dav of January 1912. 

CHARLES (i.‘ CURTIS. 


RALPH L. LOVELL, [l.s.1 
Witnesses to the signature of Charles G. 
Curtis: 

John L. Lotscii, 

Geo. J. Hanson. 

Witnesses to the signature of Ralph L. 
Lovell: 


Samuel T. MacQuarkie, [ l. s.] 
Lucy C. Hollis. [l. s.] 
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247 Court of Appeals of the District of Colunibia, April 

Term, 1934. j 

No. 6252. | 

Hans Wach, Appellant, 

j 

vs. 

Conway P. Coe, Commissioner of Patents, Aippellee. 

Appeal from the Supreme Court of the District of 

Columbia. 

Stipulation . 

It is hereby stipulated by and between counsel ^or the re¬ 
spective parties that the following designated portions of 
the transcript shall be omitted from the printed record; the 
same being deemed immaterial to the issues involved: 
Pages 61 to 63, inclusive. 

Page 75, starting at “Remarks”, line 7, through to the 
end of the page. 

Pages 76 and 77. j 

Pages 83 and 84. 

Page 87, starting at “Remarks”, line 4, throdgh to the 
end of the page. 

Pages 88 to 118, inclusive. 

Pages 131 to 133, inclusive. 

Page 138. 

Page 141. 

Page 152. 

Page 154. 

Page 167. 

Pages 168 to 172, inclusive. 

Pages 215 to 225, inclusive. 

HENRY C. PARKER, 
Counsel for Appellant . 

T. A. HOSTETLfiR, 
Solicitor for Appellee . 

[Endorsed:] No. 6252. Hans Wach, Appellant; vs. Con¬ 
way P. Coe, Commissioner of Patents. Stipulation as to 

6—5255-C 
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the District of Columbia. Filed Jun. 18, 1934. Henry W. 
Hodges, Clerk. 
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BRIEF IN BEHALF OF APPELLANT. 


Statement of the Case. 


This is a patent case coming before this Honor¬ 
able Court on an appeal from the decision of j 
the Supreme Court of the District of Columbia 
dismissing a bill in equity brought under Revised | 
Statute Section 4915 (35 U. S. Code 63) by an 
inventor against the Commissioner of Patents for 
the issuance of a patent. 

The Appellant, Hans Wacii, on April 6, 1926, ! 
filed patent application Serial No. 100,069, in the 
United States Patent Office. It was duly ex- 
amined and prosecuted, and on June 20, 1930 j 
all of the claims therein were finally rejected by j 
the Principal Examiner. This rejection was af¬ 
firmed by the Board of Appeals, whereupon the 
present suit was brought. 

Waclrs invention relates to power plants for 
ship propulsion, and resulted in the solving in a 
simple and highly satisfactory manner, of a prob- j 
lein which had baffled the experts of the world [ 


for over 20 years. That problem was how could 
the energy or power remaining in the exhaust 
steam of a reciprocating steam engine be used in 
a practical manner for aiding the reciprocating 
steam engine in driving the propeller of the ship. 

The record shows that (a) the greatest slrip- 
vards of England, Germanv, Sweden and the 
United States, and the greatest marine engineers 
of the world had worked on the problem for over 
twenty years (1901 to 1925), but all had failed; 

(b) the invention went into immediate use and 
is being used in 225 ocean going vessels of all 
the principal ship building countries of the world; 

(c) the invention is now saving ship owners about 
§.‘5,600,000 a year; (d) the Appellant was paid 
§380,000 for his patent rights; (e) the patent- 
abilitv of the invention has been conceded bv the 
Patent Offices of the principal countries of the 
world; (f) the owner of the main prior art patent 

/ (British i patent 9963 of 1913) has adopted the 
invention and is paying royalty for its use; and 
(g) the invention has been heralded as revolu¬ 
tionary in the technical periodicals devoted to 
marine engineering. 

It is submitted that the Patent Office and the 
Court below were in error in holding that the 
invention is not patentable over the disclosures 
depicted in four old foreign patents which the 
record shows were abandoned as failures. 


The Errors Relied Upon . 

The errors relied upon by the Appellant appear 
fully in the assignment of errors (R., p. 15). The 
most specific of these are that the Court erred: 

“3. In decreeing that the bill of com¬ 
plaint be dismissed, whereas the Court 
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•» ! 

should have adjudged that the plaintiff is | 
entitled according to law to secure his! 

0 l 

patent for the improvements or inventions | 
defined in the claims of his application. 

“6. In decreeing that the bill of com-! 

plaint be dismissed, and in holding that j 

the subject matter claimed defines nothing j 

patentable over British patents 2sos. 9963; 
and 193,388 and the hydraulic gear dis- j 
closed in Fottinger patent 1,199,359 (Fig. | 
5), whereas the Court should have adjudged j 
that the invention involved a new combina¬ 
tion of old elements and produced a new J 
and unexpected result and was patentable, 
over these prior patents. 

“7. In decreeing that the bill of com-| 
plaint be dismissed on the ground that | 
the claims are unpatentable over the pat¬ 
ents cited and as applied in the statement 
of the Examiner and in the decision of the| 
Board of Appeals. 

“S. In decreeing that the bill of com¬ 
plaint be dismissed and that the Plaintiff 5 
is not entitled to a decree under Section 
4915 R. S., whereas the Court should have 
adjudged that the Plaintiff is entitled to 
a decree granting the patent sought by thej 
Plaintiff." | 

Problem of the Art and Prior Unsuccessful 

Attempts to Solve it . 

A turbine operated by the exhaust steam fromj 
a reciprocating steam engine adds greatly to the! 
power obtained from the fuel burned to produce 
the steam. When steam expands from boiler 
pressure to condenser pressure, it expands to| 
roughly 200 times its previous volume. It is im¬ 
possible to utilize all of this expansion in a re¬ 
ciprocating steam engine without having enor-i 
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mouslv large cylinders. The onlv known machine 
today which permits almost unlimited expansion 
of steam is the steam turbine. Consequently, 
after the steam has expanded partway in a re¬ 
ciprocating engine and has done all the work it 
can do there, the exhaust steam from the engine 
can be delivered to an exhaust steam turbine and 
the steam further expanded to give either addi¬ 
tional power without using any more fuel, or a de¬ 
crease in the amount of fuel necessary for obtain- 
ing the same amount of power ( R., p. 21 ) (Finding 
of Fact 6, R., p. 12). 

The idea of utilizing, in a steam turbine, the 
exhaust steam from a reciprocating engine, and 
propelling a ship by the power of both the 
engine and the turbine was suggested as early as 
1901 bv Sir Charles A. Parsons of Newcastle- 

4 - 

upon-Tyne, England, and was disclosed in Fig. 4 
of his F. S. patent 712,713 tiled Jan. 28, 1901 
(R., p. 130) (Finding of Fact 8, R., p. 13). He 
did not know how to effectively connect the engine 
and the turbine to the same propeller shaft, so 
he connected the exhaust steam turbine to one of 
the propellers and connected the reciprocating 
engine to another propeller. This arrangement was 
tried out in the S. S. “Otaki” in 190S by Sir 
Charles Parsons, and the installation proved to 
the ship builders of the world the great economy 
which could be secured bv using an exhaust tur- 
bine to aid in propelling the ship. Because of 
the highly satisfactory results obtained in the 
“Otaki” the same principle was promptly utilized 
by ship yards in various countries and in a large 
number of ships, including the well known Atlan¬ 
tic liners “Olympic”, “Titanic”, “Resolute” and 
“Reliance”. Each of these had three or four 
propeller shafts, and in each the exhaust turbine 




and the reciprocating steam engine drove separate 
propeller shafts (E., pp. 2i, 22). | 

Upon the demonstration of the power increase! 
and fuel saving in the “Otakr’ in 190S, tlierej 
arose immediately the insistent demand for a type 
of power plant for use in the smaller ships in| 
which the power of the exhaust steam could be! 
applied to the propeller shaft already beingj 
driven by the reciprocating engine. Of the ocean-j 
going vessels at least 90%, if not more, are of! 
one or two-propeller types, mostly small pas-j 
senger ships, tramp steamers, tankers and freight¬ 
ers driven by reciprocating engines. The type 
of power plant embodied in the “Otaki*’ where 
the turbine drove one propeller and the engine 
another, is adaptable only to ships having three or! 
four propellers, because of the necessity for a 
symmetrical distribution of power (K., p. 22). 

The difficulty in connecting a turbine to a 
reciprocating engine shaft is due to two condi¬ 
tions. 

First, the reciprocating engine necessarily runs 
at a low speed, say anywhere between 60 and 90 
revolutions per minute, so that it can be directly 
connected to the propeller which it drives and 
which must have a low speed. The turbine, how¬ 
ever, in order to be efficient, must run at a very 
high speed ranging from 2,500 to 7,000 revolu¬ 
tions per minute. 

Second, a reciprocating engine has a widely 
varying torque, that is, the power exerted by 
the piston of the engine varies in its back and! 
forth stroke, from nothing at the end of tlffi 
stroke, to the maximum in the middle of tiiej 
stroke, and this gives what might be called aj 
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“chug, chug*’ or jerky drive of the shaft. A 
steam turbine however has a high speed uniform 
torque, that is, the force which drives the shaft 
is the same at every point around the cycle of 
rotation.! It is therefore impossible from a prac¬ 
tical or commercial standpoint to build a ship's 
power plant with a high speed uniform torque 
turbine connected to the low speed variable torque 
reciprocating engine shaft, merely through posi¬ 
tive gearing, because to do so causes rapid break¬ 
ing of the gearing and destructive strains on all 
of the parts (R., pp. 22, 23). 

How to connect these two sources of power, 

having such different characteristics, to a single 

shaft and transmit the enormous force required 

to drive a single propeller ship, was the big 

problem which came before the ship building yards 

and marine engineers of the entire world in 1901, 

when Parsons showed in his patent 712,713 (K?T 

p. 126) land later proved in the “Otaki”, the 

efficiencv of the exhaust turbine. 

% 

For a period of twenty-four years everyone who 
tried to solve the problem failed. During this 
period, the world’s three greatest marine engi¬ 
neers were Sir Charles A. Parsons, of England, 
the inventor of the Parsons turbine, Mr. Andrew 
Laing connected with Swan, Hunter & Wigliam 
Richardson, Ltd., of England, and Dr. Gustav 
Bauer, the Chief Engineer of the Vulcan Werke 
ship yards in Germany. All three of these had 
vast financial and technical resources to aid them 
in their research work and these men, together 
with many others including Mr. Charles Curtis, 
of this country, the inventor of the Curtis turbine, 
and connected with Fore River Ship Building 
Company, and Mr. J. F. Metten, the inventor of 


the Metten clutch, connected with the William 
Cramp & Sons Ship & Engine Building Com-j 
pany, endeavored to solve the problem and all; 
of them failed (R., pp. 35, 42, 43). | 

Sir Charles A. Parsons proposed four different 
solutions of the problem in his patent 902,996,! 
tiled April 29, 1907 (Exhibit 3, R., p. 94). Tliesej 
were (1) an electric connection; (2) a chain drive 
with coil springs in one of the sprocket wheels; 

(3) a reduction gearing with coil springs con¬ 
necting a pinion of the gearing to its shaft; and 

(4) a hollow flexible shaft for connecting the 
pinion to its solid shaft. Each was supposed to 
smooth out or cushion the torque variations and 
prevent them from ruining the turbine. 

jSone of the four did it and none was ever 
put into practical use because all of them werej 
either too complicated and too expensive, or they 
would not work in practice (R., pp. 22-24). What 
might work in an automobile would not work for 
ship propulsion (R., p. 42). 

Swan, Hunter & Wigliam Richardson, Ltd., of 
England tried and failed. This company is one 
of the largest British ship building concerns and 
it is associated with Wallsend & Slipway Com] 
pany, the head of which was Andrew Laing, de 
signer of the world-famous “Mauretania”. These 
two companies together, under Laing's leadership, 
were responsible for the production of the largest 
tonnage of ships of any single ship building con¬ 
cern in Great Britain (R., p. 24). ____ _ — 

Swan-Hunter in its British patent^ 9963 of 1913 
(Exhibit 2, R., p. S2) proposed tcTconnect Tlie" 
exhaust steam turbine to the shaft of the re¬ 
ciprocating engine by avoiding the troubles with , 


gears and using merely a Fottinger transformer 
which is a hydraulic speed reducing meclianisn 
of the type shown in Figs. S to 17 inclusive of 


\ 
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the Fottinger patent 1,199,359 (Exliibit 4, R., 

* 

p. 107) and as shown in the various figures of 
the Fottinger patent 1,199,300 (Exhibit H, R., 
p. 110). i Tests proved that such a transformer, 
at speed reduction of 1 to 5, has an efficiency of 
not more; than 85%. At still higher speed reduc¬ 
tion, the efficiency falls abruptly so that with 
a speed reduction of 1 to 10 it is only 60%. 
To connect a turbine running at 2700 revolutions 
per minute to a reciprocating engine running at 
90 revolutions per minute requires a speed reduc¬ 
tion of about 30 to 1, and a Fottinger transformer 
has no efficiency at such a big speed reduction. 

The Swan-Hunter construction was impractical 
for another reason. If the reciprocating engine 
is out of i commission, as for example as a result 
of an accident or a breakage of some part thereof, 
there is no possibility of getting to port at low 
speed with the turbine alone because the crank 
shaft of the reciprocating engine is disposed be¬ 
tween the propeller shaft and the turbine, and 
power cannot be transmitted from the turbine to 
the propeller shaft if the engine crank shaft or 
its bearing be broken or out of operation. The 
construction proposed in the British patent never 
went into commercial use (R., p. 25). 

The next attempt was by Dr. Gustav Bauer, 
Chief Engineer and Director of the Vulcan com¬ 
pany. This company was the biggest and most 
outstanding ship building concern in Germany. 
It built many of the crack liners on the Atlantic 
including “Kaiser Wilhelm der Grosse”, “Deutsch¬ 
land’’, “Grown Prince Wilhelm” and others. Dr. 
Gustav Bauer was responsible for the design of 
the power plant of the “Imperator” now called 
the “Berengaria” which when built was the largest 
ship of its type, and was similar to the “Levi¬ 
athan”. He also designed the power plants of 




9 


► 

y 

► 




4 

t 

4 

% 

* 


the German liner “Bremen” and the Italian lin$r 

i 

“Bex” which in succession have recently broken 
all records and become the blue ribbon ships <j>l‘ 
the Atlantic (R., p. 25). i 

Dr. Bauer's German patent 335,065 (Exhibit 
2C, R., p. 91) tiled April 28, 1918 and issudd 
March 24, 1921, proposed to use an elastic coupling 
7 and a reduction gearing 3 for connecting tl}e 
exhaust turbine 2 to the propeller shaft 9. Tlie 
details of the elastic coupling are not illustrated, 
but the constructions shown in Figs. 7, 8, 13 
and 14 of the Parsons U. S. patent 902,996 (1^., 
p. 99) are types of elastic couplings proposed 
by Dr. Bauer. lie failed completely because njo 
elastic coupling was found which could operate! 

j < 

satisfactorily to transmit the required amount of 
power and prevent the transmission of the torque 
variations from the reciprocating engine to tpe 
turbine (R., p. 26). j 

Another large and financially and technically 
able company which tried and failed was Alt- 
manna Svenska Elektriska Aktiebolaget, com- 
monlv known as the Swedish General Electric 
Company. In its British patent 793,388^} (Ex- 
liibit 2B, R., p. 851 filed Januarx 3E 1923L there 
was proposed a double reduction gearing andLji 
friction or jaw clutch between the two parts o“ 
the reduction gearing. A jaw clutch rigidly con¬ 
nects the parts so that the torque variations of 
the reciprocating engine are transmitted to tlije 
turbine. A friction clutch, in normal operatioij, 
also positively connects the parts the same as a 
jaw -vdutch. If slippage of the friction clutch 
is permitted in order to take up torque varia¬ 
tions, a high frictional heat is developed and the 
clutch will burn out. This was another failure 
which never went into commercial use. It i|s 


f 
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commercially impractical for transmitting the 
power required in a ship propelling power plant 
(R., PP- 26, 27). 

Other failures are shown in Fig. 2 of patent 
712,713 (R., p. 127) to Parsons, filed in 1901: 
in Metten patent 1,047,908 filed in 1911 (R., 
p. 140) and assigned to Cramp ship yard: and 
in Curtis patent 1,150,250 (R., p. 150), tiled in 
1912 and assigned to Fore River Shipbuilding 
Company. These all omitted reduction gearing 
and tried to use a big slow-running turbine direct 
connected. 

Thus the best suggestions that the keenest 
minds in the marine engineering world, backed 
bv unlimited financial resources and extensive 
technical staffs, could propose were only such 
things as an elastic coupling with reduction gear¬ 
ing, an elastic coupling with a chain drive, an 
electric drive, a flexible shaft drive, a Fottinger 
hydraulic transformer of the speed reduction type, 
a friction or jaw clutch between pairs of reduc¬ 
tion gearing, or a huge slow-running turbine 
direct connected. They all failed. 2s o one of 
these constructions was ever built because fur¬ 
ther study answered in the negative the question 
“Will thev work?", but did not answer the 
vitally important question “What will work?" 

In spite of this record, amply proved at the 
trial and not disputed by the Patent Office So¬ 
licitor, the Court below, when shown how the 
problem had been solved by the Appellant, in 
effect, said to him—“Yes, vou have achieved 
phenomenal success and you have done it in a 
way that was new, and your construction and 
arrangement are new, but you did not exercise 
anv inventive ingenuity, because what vou did 
had been perfectly obvious to any skilled worker 
in the art for at least twenty years.” 


The Appellant’s Solution of the Problem. 


The Appellant, Dr. Hans Waeli, a compara- | 
tively unknown engineer working in a small I 
ship yard, solved the problem in 1925 in a simple, | 
economical, efficient and practical manner, and 
disclosed it in his application involved in this | 
appeal. A clean copy of the specification is! 
printed on pages 78 and 79 of the Record and j 
drawings are on pages 81 and 115. 

i 

As a connection between the propeller shaft j 
driven by the reciprocating steam engine and the) 
shaft of the turbine driven bv the exhaust steam 
from the reciprocating engine, he introduced 
three elements in series, namely, a reduction gear¬ 
ing, a hydraulic coupling, and a second reduction! 
gearing. The combination of these with the| 
turbine, engine and propeller shaft was admit-j 
tedlv new and converted twentv-four vears of 

%/ «. c- 

failure into immediate and almost unbelievable 
success. The claims in issue which define thej 
new combination and arrangement are (R., p. 3) :j 

“14. Means for driving a rotary shaft 
comprising a reciprocating engine direct 
connected with said shaft, a turbine engine, 
a fluid power transmitting device, reduced 
speed gearing between said turbine engine 
and one portion of said device, and reduced 
speed gearing between another portion of) 
said device and said shaft. 

“15. Means for driving a rotary shaft 
comprising a reciprocating engine direct 
connected with said shaft, a turbine enj 
gine, a fluid power transmitting device) 
a driving connection between said turbinef 
engine and one portion of said device, and 
reduced speed gearing between another por} 
tion of said device and said shaft. 
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*‘l 6. Means for driving a rotary shaft 
comprising a reciprocating engine direct 
connected with said shaft, a turbine en¬ 
gine, a fluid power transmitting device, 
reduced speed gearing between said turbine 
engine and one portion of said device, and 
a driving connection between another por¬ 
tion of said device and said shaft.” 

There is no contention that any one of the parts 
or elements is individually new. Success was 
achieved by a new combination of old parts never 
before combined in the same way for the same 
purpose. 1 The gears are ordinary ones and the 
hydraulic coupling and its characteristics had 
been known to the public since 1908 (Finding 
of Fact 12, R., p. 13). It is shown in Figs. 3a 
and 4 of the expired Fottinger U. S. patent 
1,199,359,i filed June 19, 1906 (Exhibit 4, R., p. 
105). Such a coupling, unlike the Fottinger 
transformer used in the Swan-Hunter British 
patent 9963/13 (Exhibit 2A, R., p. 82) has an 
efficiency of about 97 to 98% and does not act 
as a speed reducer. It merely couples two shafts 
together and drives the output shaft at about 
the speed of the input shaft, and can transmit 
any power desired, e. g. % 30,000 horse power (R., 
p. 32). 


Advantage of the Invention. 


The hydraulic coupling prevents the torque 
variations of one power unit from being trans¬ 
mitted to the other power unit, something that 
an elastic coupling or a jaw or friction coupling 
cannot do. It does it bv a verv slight and vary- 
ing one-way slip, rather than by oscillations of a 
spring or other resilient member. The hydraulic 
coupling being mounted between two separate 





speed reducing gearings, operates at the speed ^t 
which it is most efficient, and which is lower than 
that of the turbine and higher than that of tile 
propeller shaft. 

The exhaust turbine can be connected to (>r 
disconnected from the reciprocating engine at 
will by simply admitting liquid into or exhausting 
it from the coupling. This is especially desired 
when manoeuvering a ship. The reciprocating 
engine should not be hampered by the exhaust 
turbine when going astern, or when frequently 
stopping and starting. 

The coupling in combination with the gearing 
can be easily installed in existing reciprocating 
engine driven ships without any reconstruction <jf 
existing parts. In converti ng existing ships it is 
only necessary to add a gear on the propeller 
shaft, install the exhaust turbine, coupling and 
gearing as a unit, and make the necessary change 
in the steam piping (R., p. 36). | 

Wadi not only suggested the idea but furnished 
the practical design which engineers have not 
been able to improve upon. All of the commer¬ 
cial installations have followed Wadi's design 
except that they generally use one hydraulic 
coupling instead of two in parallel. 


Success and Recognition of the Invention. 


We have traced the history of this art froijii 
1901 to 1925. In that year the present inventiojn 
was made. When Wach disclosed his inventiojn 
to his employer, the Tecklenburg Yard, in Ger¬ 
many, it is not surprising that the officials ex¬ 
pressed doubt as to its feasibility in view of the 
many previous failures. The doubt was so greqt 
that he had to advance out of his own funds la 
portion of the money required for building a 






demonstration unit (R., p. 29). This demonstra¬ 
tion proved that at last success had been achieved. 
He was promptly paid the sum of 1,500,000 Marks, 
which at the normal rate of exchange is about 
§380,000. This was the largest amount ever paid 
to anv inventor in Germanv for an invention in 
the marine engineering field (R., pp. 29, 33; Find¬ 
ing of Fact 14, R., ]>. 14). The invention was 
immediately incorporated in two ships in 1926 
and the tests of these proved all that had been 
hoped for. 

From 1926 to the end of 1933 it had been in¬ 
corporated in 225 new and old ocean-going vessels 
by ship yards of the leading countries of the 
world, including Germany, Great Britain, United 
States, France, Sweden, Holland, Japan and Nor¬ 
way. The use of the invention in these ships has 
resulted in an increase in power of 20% or more, 
or a fuel saving amounting to approximately §3,- 
600,000.00 per year (R., p. 30; Finding of Fact 13, 
R., p. 13). 

The patentability of the invention has been 
recognized by the Patent Offices of the principal 
countries of the world. In those countries which 
have an examination system and grant patents 
only upon showing of novelty and invention, the 
following patents (Exhibit 5) have been granted: 

England patent No. 255,815 
Germany patent No. 492,566 
Holland patent No. 22,473 
Denmark patent No. 37,964 
Norway patent No. 45,210 
Sweden patent No. 65,973 

Ship yards the world over have recognized the 
patents, have taken licenses thereunder, and are 
paying royalties. A list of some of the many 
licensees will be found in the record (R., p. 31). 


Among those licensees is Swan-Hunter, the pat-! 
entee of British patent 9963 of 1913, the main 
patent relied upon to show non-invention (Finding 
of Fact 16, R., p. 14). 

The furore created by the success of the inven¬ 
tion is indicated bv the extent and character of! 

J i 

the articles in trade magazines in various coun-j 
tries which describe in great detail many of the; 
installations (see R., p. 31, Exhibit 6). 

i 

i 

I 

! 

Grounds of Rejection . 

I 

His Honor Mr. Justice Bailey has mentioned! 
only three prior patents in his brief memorandum 
(R., pp. 11, 12), namely, British patent 9963 
of 1913 to Swan-Hunter; British patent 193,388! 
of 1923 to Swedish General Electric, and German! 
patent 335,065 of 1921 to Dr. Bauer. They have! 
all been referred to hereinbefore. As far as hisj 
Findings of Fact go regarding these patents, lie 
was correct. 

He found that in British patent 193,388 to the 
Swedish General Electric Co., the connection be¬ 
tween the exhaust turbine and the propeller shaft! 
included two reduction gearings separated by a 
claw or friction coupling (Finding of Fact 2, 
R., p. 12). The word “motor” in line 6 of this 
Finding is a printer's error and should have beenj 
member. The undisputed testimony shows that! 
this construction is impractical and will not work, 
and gives the reasons why (R., p. 26, last half,! 
R., p. 27, 11. 1 to 6, and last paragraph). 

He found that in British patent 9963 to Swan- 
Hunter the connection between the turbine and 
the propeller shaft is a Fottinger transformer 
without any reduction gears (Finding of Fact! 



3, R., p. 12). What the learned Justice apparently 
failed to clearly grasp is the radical difference 
between a Fdttinger transformer suggested by 
Swan-Hunter and the Fdttinger coupling used by 
the Appellant, and he apparently failed to grasp 
the radically different result obtained by a coup¬ 
ling with i reduction gears from what is obtained 
by a transformer without reduction gears. The 
difference! between the transformer and the coup¬ 
ling is pointed out in the Record, top of page 33. 
In his memorandum (R., p. 11) he said: 

‘T do not think that the addition of re¬ 
duction gears on one side or on both sides *. 
of i the Fdttinger apparatus constitutes a 
patentable invention.” 

The facts are that with one Fdttinger apparatus 
(the transformer) no reduction gears are neces¬ 
sary because the transformer is in itself a speed 
reducer, but it will not work satisfactorily for 
ship propulsion and has such a low efficiency 
that the loss of power is prohibitive, whereas the 
other Fdttinger apparatus (the coupling) will 
not work to give any substantial and efficient 
speed reduction, and is not adapted for use either 
at the high speed of an exhaust turbine or at 
the low -speed of a propeller shaft. Although 
the Fdttinger coupling was well known to the 
marine engineering world from 1908 to 1925, no 
one had ever conceived of the idea of using it, 
either with or without reduction gears, for con¬ 
necting a high speed exhaust turbine to the shaft 
of a slow speed reciprocating engine. 

Possibly the Court below was confused because 
both the transformer and the coupling are shown 
and broadly claimed in the same Fdttinger ex¬ 
pired patent 1,199,359 (R., p. 106). The coupling 
is a two part device as shown in Figs. 3a and 4, 


one part being the rotary fluid impeller and thd 
other being the rotary fluid driven rotor. Thcj 
transformer is a three or more part device as 
shown in Figs. S to IT. One part III is stationary 
and was intended to give a speed reduction] 
Fdttinger himself proposed in Figs. 5 and 6 td 
use the transformer for speed reduction in ship 
propulsion from a turbine alone and without any 
gears (R., p. 112, 11. 1 to 47), but not in con] 
nection with a low speed, variable torque, reciproj 
eating engine. The transformer is disclosed and 
more fully described in the Fdttinger expire*} 
patent 1,199.360 (R., p. 116). This is what Swan- 
Hunter thought would work, but thev found that 
they were mistaken. With all of their technical 
staff, headed by the famous Andrew Laing, Swan 
Hunter did not conceive of the idea of going 
directlv eontrarv to the teachings of 
which were that where you want speed 
you should use the transformer type of his in} 
vention. Because Swan-Hunter found that that! 
was not suitable for transmitting power fronj 
an exhaust turbine of 2500 or more revolutions 
per minute to the propeller shaft of 60 to 9€p 
revolutions per minute, no one for twelve years 
thereafter considered that anv form of Fbttingei 
apparatus was suitable for the purpose. We sub¬ 
mit that it required a spark of genius to discar<| 
the speed reducing form and adopt the non-speeq 
reducing form when one wanted to get spee*| 
reduction. 

The Court below found that the German pateni 
335,065 to Dr. Bauer proposed to connect tlnj? 
turbine to the propeller shaft by an elastic coupf 
ling and reduction gearing (Finding of Fact 4j, 
R., p. 12). This patent was applied for in 1918^ 
which was ten years after the Fdttinger coupling 
had become known to the marine engineering 


?ottingerj 

reduction 
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world. If there existed any one person to whom 
the use the Fottinger coupling in solving the 
problem might have been obvious that man was 
Dr. Bauer, but Dr. Bauer, whose genius produced 
the record breaking “Bremen** and “Rex", “didn't 
think of it" (R., p. 28, last line). He was familiar 
with the Fottinger coupling, and had put it into 
commercial use for other purposes. He was the 
head of the engineering staff of the company that 
actually owned the German rights to both the 
Fottinger coupling and transformer. The fact that 
it was not obvious to him should be accepted as 
conclusive! proof that it was not obvious to any¬ 
one. He has proved himself to be a great genius 
and is recognized as the greatest living marine 
engineer, but with all of his experience, training 
and ability, he could think of nothing better than 
some form of the elastic coupling which had been 
proposed by Sir Charles Parsons eleven years 
earlier, in patent 902,996 (R., p. 94). Upon fur¬ 
ther investigation. Dr. Bauer came to the conclu¬ 
sion that i there was no elastic coupling in ex¬ 
istence which would meet the requirements (R., p. 
26, middle paragraph). An elastic coupling per¬ 
mits an interplay of the shafts, but it is exactly 
like a spring; it gives in one direction and then 
it comes back again, whereas in the Fottinger 
hydraulic coupling there is a continual but slight 
giving, but no come hack. A spring often does 
“more harm than good” (R., p. 28, first para¬ 
graph). 


Equivalency . 

For the reason above pointed out the hydraulic 
coupling is not the equivalent of any of the 
previous proposals, such as a jaw clutch, a fric¬ 
tion clutch, an elastic coupling, or a hydraulic 
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transformer of the Fottinger type, and it was not 
obvious that failure could be converted into suc¬ 
cess by using the hydraulic coupling, l y-ggng Jt. 
in combination with and between two sets of 
reduction gears, or by substituting it for the I 
clutch of British patent 193,388. | 

48 Corpus Juris 81, defines an “equivalent” as I 
follows: 

“To be the ‘equivalent' of an element of j 
a method or device an act or thing must not 
only perform the same function in the 
method or device, but it must also perform 
that function in substantiallv the same man- ! 
ner, and its capability for that purpose must | 
he obvious to persons shilled in the art. An j 
act or thing is not an ‘equivalent’ if it varies ! 
in any manner the idea of means, or affects j 
it in any degree.” ( Emphasis ours.) 

In Duff Manufcj Co. v. Forgie , 59 Fed. 772 
(O. C. A. 3), the Court said: j 

“An equivalent, in the law of patents, is 

defined to be ‘anv act or substance which is 

« 

known in the arts as a proper substitute for 
some other act or substance, employed a 1- 
ready as an element in an invention, whose! 
substitution for that other act or substance; 
does not in any manner vary the idea of! 
means. It possesses three characteristics:! 
(1) It must be capable of performing the! 
same office in the invention as the act or! 
substance whose place it supplies; (2) it! 
must relate to the form of embodiment alone, | 
and not affect in anv degree the idea of| 
means; (3) it must have been known in the 
arts, at the date of the patent, as endowed! 
with this capability.’ 1 Rob. Pat. Section 
247” (p. 775). 

See also Judelson v. Hill Laundry Equipment 
Co., 22 F. (2d) 262 (C. C. A. 2). j 
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Tests of Invention . 

A theoretical opinion as to the obviousness of 
the Wach invention should not outweigh the opin¬ 
ions of the practical and highly skilled and trained 
experts in the field. In DubiJicr Condenser Carp. 
v. Xew York Coil Co ., 20 F. (2d) 72:1 (C. C. A. 2), 
the Court said: 

“In all inventions the safest test is the 
condition of the art before and after the 
putative invention appears. At least that 
is an immeasurably safer test, when avail¬ 
able, than any a priori conclusions as to 
what is or is not an obvious step. To the 
last we should not resort, except in cases 
of absolute necessity" (pp. 724-725). 

The Supreme Court of the United States in 
] > otts v. ('reaper, 155 U. S. 597, 607, stated: 

“Indeed, it often requires as acute a per¬ 
ception of the relation between cause and 
effect, and as much of the peculiar intuitive 
genius which is a characteristic of great in¬ 
ventors, to grasp the idea that a device used 
in i one art mav be made available in an- 
other, as would be necessary to create the 
deyice de novo. And this is not the less 
true if, after the thing has been done, it 
appears to the ordinary mind so simple as 
to excite wonder that it was not thought 
of I before. ■> The apparent simplicity of a 
new device often leads an inexperienced per- 
\ son to think that it would have occurred i 
! to any one familiar with the subject; but > 
; the decisive answer is that with dozens and 

; 

j perhaps hundreds of other laboring in the > 
same field, it had never occurred to any one 
before.” 

The Court in Faries Co. v. Broicn , 121 Fed. 547, 
550 (C. C. A. 7), said: 

“The eye that sees a thing already embodied 
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in mechanical form gives little credit to | 
the eye that first saw it in imagination. | 
But the difference is just the difference be-1 
tween what is common observation and| 
what constitutes an act of creation. One is I 
the eye of inventive genius; the other of a! 
looker on after the fact.** 

I 

| 

in Diamond Rubber Co. v. Consolidated Rubbery 
Tire Co., 220 U. S. 428, the Supreme Court said:j 


‘•Its simplicity should not blind us as to 
its character. Many things, and the patent 
law abounds in illustrations, seem obvious 
after they have been done, and, ‘in the j 
light of the accomplished result’, it is often j 
a matter of wonder how tliev so long ‘eluded i 
the search of the discoverer and set atj 
defiance the speculations of inventive! 
genius.* Pearl v. Ocean Mills, 2 Bann. &! 
Ard. 469, Fed. Cas. Xo. 10,876,'11 Off. Gaz.j 
2. /'Knowledge after the event is always j 
easy, and problems once solved present no! 
difficulties, indeed, may be represented as! 
never having had any, and expert witnesses 
may lie brought forward to show that the! 
new thing which seemed to have eluded tliej 
search of the world was always ready at; 
hand and easv to be seen bv a merelv skil-l 
ful attention. But the law has other tests 
of the invention than subtle conjectures of 
what might have been seen and vet was! 
not. It regards a change as evidence of 
novelty, the acceptance and utility of change 
as a further evidence , even as demonstra- 
tion.” (Emphasis ours.) 

In Mickle Co. v. Whitlock , 223 Fed. 647 (C. C.j 
A. 2), the Court said: | 

“Patentable noveltv is sometimes found | 
in discovering what is the difficulty with an! 
existing structure and what change in its 
elements will correct the difficulty, even! 
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though the means for introducing that ele¬ 
ment into the combination are old and their 
adaptation to the new purpose involves no 
patentable novelty*’ (p. 650). 

It shodld also be borne in mind that an inven¬ 
tion is not to be gauged by the necessary physical 
changes, so long as there are some, but by the 
directing conception which alone can beget them 
(Teaitcl v. Hunfferford , 18 F. (2d) 66, C. C. A. 
2 ). 

The law as above enunciated is well known to 
this Court and has been repeatedly applied. 
Merely as a few instances, we note that in 

In re GJafeke , 51 App. D. C. 204, this Court 
said: 


“It was held bv the tribunals below that 

9 . 

the improvements of appellant- were so obvi¬ 
ous as to amount merely to the application 
of mechanical skill. It mav be suggested 
that the inventions of Brown and Wicks 
were patented in 1886, and more than a 
generation passed before any one discovered 
these improvements, which the officials be¬ 
low now denominate as obvious mechanical 
changes. It remained for appellant to dis¬ 
cover and put in operation that which had 
so long been delayed through lack of an 
inventive mind to comprehend its value or 
the means of accomplishing it. The rule 
in 1 such cases is well illustrated bv Chief 

i 

Justice Taft in the recent case of Hildreth 
v. Mast ora s' 7 (C. D., 1921, 372, 293 O. G. 
215). 

In re Burt , 58 App. D. C. 7, this Court held: 

“It is quite easy, now that he has solved 
the problem, to reach the conclusion that it 
was very simple of solution; but the patent 
law contemplates rewarding the one who 



really solves it, and not the one who, afte^ 
its solution, thinks he could have solved 
it/’ 

In Otto v. Robertson , 66 F. (2d) 213, this Court 
reversed the Court below in a suit under R. £j. 

i 

4915, and in ordering the grant of the patent 
said: 

i 

“It is often easy, after a mechanical de¬ 
vice has been discovered and successfully 
reduced to practice, to speculate as to thp 
simplicity of the process by which it was 
accomplished. The twilight zone bet weep 
that which is obvious to one skilled in the 
art and invention is not always easv of de- 
termination. 

“However, in this case, we think, con¬ 
sidering the distinct advancement in thb 
art, the fact that the invention has gone 
into extensive use on the great ocean linerjs 
that traverse the seas, and the convenience, 
accuracy, and simplicity of determining ex¬ 
act location from the numerals indicated op 
the dial, that appellant is clearly witlii^i 
the field of invention” (p. 214). 

The Solicitor for the Patent Office has offered 
in evidence a Metten patent No. 1,047,908 (R., jj. 
139) which shows a proposed use of the Metten 
clutch. That clutch when used in place of an¬ 
other clutch solved one important industrial prob¬ 
lem in marine propulsion and the combination wajs 
held by this Court to be a patentable inventionj: 
but the Metten clutch failed to solve the problem 
solved bv the Wach invention here before thp 
Court. 

This Court in In re Coykendall, 58 App. D. C|. 
280, 29 F. (2) 868, said: | 

“It appears, however, that whereas appel¬ 
lant's system uses a simple friction clutch, 


the Sitney system used a compound 
clutch, one member of which was a friction 
clutch and the other a lock clutch, and 
that the Sitney system was inoperative be¬ 
cause proper co-ordination could not be at¬ 
tained in action between these two parts. 
This defect was inherent in the structure, 
and was not capable of correction by the 
exercise of mere mechanical skill. The 
clutch which appellant uses is the Metten 
clutch; and it is claimed that inasmuch as 
this was already known in the art there 
was no invention in substituting it for the 
clutch of Sitney in appellant's system. And 
upon this ground appellant's claims were 
rejected by the officials of the Patent Of¬ 
fice. Other references also were cited 
which we need not consider separately. 

“We are constrained to disagree with 
this ruling. The appellant has produced a 
new combination which is possessed of great 
practical value and is performing actual 
service in commerce. It is true that the 
elements entering into the combination, if 
taken separately, were not invented by ap¬ 
pellant; but these were never before com¬ 
bined into a structure which actually func- 

«/ 

turned. The appellant was the first to com¬ 
bine them so as to bring a new system of 
machinery into actual public service, where 
its usefulness and value are approved by 
notable commercial success. The invention 
of Sitney, on the other hand, was inoper¬ 
ative; it never entered into actual service, 
and cannot be considered as an anticipa¬ 
tion of appellant's invention. ‘A patent 
for an invention which successfully accom- • 

V i 

iplishes a useful result is not void, for an-/, 
jticipation or prior use, because of a prior 

device, however similar in combination or : 

» ■ 

iclose in resemblance to that of the patent, * 
where such prior device was not operative, 
and failed to produce the result sought and 3 
which is produced by the device of the pat- ' 
ent.’ General Electric Co. v. Wise (C. C.), 


119 F. 922. See, also, Hale d Kilburn Mfg.l 
Co. v. Oneonta Co. (C. C.), 129 F. 598 ;| 
Diamond Patent Co. v. 8. E. Carr Co.\ 
(C. C. A.), 217 F. 400; Permutit Co. v.i 
Harvey Laundry Co. (C. C. A.), 279 F.j 
713; Kirchberger v. American Acetylene j 
Co. (C. C. ), 124 F. 764; In re Eastwood,\ 
:w App. D. 0. 291. 

“It may be added that in doubtful cases 
it is the established rule in this court to 
resolve the doubt in favor of the applicant.; 
In re Henri/, 55 App. D. C. 396, 6 F. (2d) I 
<>99." 

In re Huff, 48 App. D. C. 258, this Court found; 
invention in the substitution of a well known belt| 
drive for an overrunning clutch, in a self-starter; 
for automobiles. 

Sufficiency of Disclosure. 

The Solicitor of the Patent Office contended in 

j 

the Court below that the hydraulic coupling 5j 
in the Waeh application is not described in such 
a wav as to clearlv identify it, and that therefore 
the Wacli application does not teach the public 
how to practice the invention. It is thought to 
be sufficient answer to this to note that the ap-| 
plication went through the Patent Office without 
any objections by the Examiner or the Board of 
Appeals as to sufficiency of disclosure. Even thei 
Patent Office Solicitor did not raise this point in 
his answer. Under these conditions the Appellee I 
is precluded from interposing any such plea at 
this late date. Walker on Patents, Sixth Edition, 
Vol. 1, page 594, Section 504 says: 

“Whether a given patent does so fall (for 
insufficient disclosure) is a question of evi¬ 
dence and not of construction. Therefore! 
this defense cannot be made bv demurrer. I 
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The defense must be interposed in a spe¬ 
cial plea or by answer; for neither the stat¬ 
ute nor any precedent contemplates its 
bfeing based on the general issue, either 
with or without notice; and still less does 
any rule of law provide for its being made 
on the trial of an action without being 
pleaded at all. This defense is to be de¬ 
termined upon the evidence of the ‘person 
skilled in the art or science to which it 
appertains or with which it is most nearly 
connected V' 

In this case the defense is entirelv without 

«/ 

merit or foundation. The Lower Court ignored it. 

The specification as filed was one and a half 
pages (R., pp. 4(5, 47) which was rewritten as 
two pages (K., pp. 78, 7b). 

The remarks of the Court in Lovell-McConnell 
Mfg. Co: v. Automobile Supply Mfy. Co., 216 Fed. 
14(5 (C. C. A. 2), are particularly in point. The 
Court said: 

“This patent is criticized because the de¬ 
scription occupies ‘less than a single page 
in length.' But for his brevitv and concise- 
ness in this regard the patentee should, we 
think, be commended rather than criticised” 
Ip. 14b ). 

The element 5 in the YVacli application is called 
a ‘‘fluid coupling" and this is sufficient to dis¬ 
tinguish from the device disclosed in the patents 
of record. 

The Board of Appeals of the Patent Office in 
its opinion (R., pp. 75-77) noted that at one 
place in the Appellant's original specification he 
referred to “a fluid or elastic coupling” and the 
Board said: 

‘•This may obviously refer to the same 
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type shown by the British patent. Hencej 
to merely add reducing gears to the patent! 
obviously involves no invention" (R., p.j 
76). 

It is important to note that there is no show-! 
ing in the AVacli drawing of either an elastic! 
coupling or a hydraulic transformer of the type! 
shown in British patent 0963. A comparison of| 
the AA’acli drawing (R. ? p. 81) with Figs. 3a and 
4 of the Fbttinger patent 1.199,359 (R., p. 10G) | 
shows that AA’ach illustrated a fluid coupling in 
which there are two equal and symmetrical semi¬ 
circular halves meeting in a plane at right angles! 
to the shaft, whereas in no form of the multi-part 
transformer illustrated in Fbttingers Figs. 8 toj 
17 are there, or can there be, merely two sections 
in the fluid circuit. The entire marine engineer- 
ing world had been familiar with the Fbttinger 
coupling since 1908, and no one in that field could 
possibly fail to understand that what AA'ach illus¬ 
trated was such a Fbttinger coupling and not a 
Fbttinger transformer. 

Through faulty translation the inappropriate 
and incorrect word “elastic" was used at one 
place in the specification but it was promptly 
cancelled by the first amendment (R., p. 52, 1. 17 )| 
and this amendment was approved by the Ex-j 
a miner. The word “elastic" was not used ill 
Wach’s German application. The words “fluid 
coupling" were used alone (R., p. 46, 1. 21 and 
B., p. 47, 1. 2) in the United States application. 

A detailed description of the Fbttinger coupling 
was no more necessary than was a detailed de¬ 
scription of the reciprocating engine on the ex-j 
haust turbine. AVach showed in his drawing and] 
identified in his specification the specific tiling 
that has proved to be the solution of the problem' 
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and the law requires nothing more. Diagrammatic 
drawings are proper where they are understood 
bv those skilled in the art. 

In T Vitherow Steel Corp. v. I)ounce Steel Co v 
31 F. (2d) 157, the Court said: 

f‘There is no fatal contradiction in the 
wording of the patent, as defendant con¬ 
tends, for, after all, its teachings are ad¬ 
dressed to the skilled in the art, and, with¬ 
out a more specific formula or calculation 
of matrix length than that contained in the 
description, the skilled designer of the rolls, 
upon reading it and having in mind the 
particular object and the attainable result, 
could, no doubt, have made the proper cal¬ 
culations without much difficulty” (p. 171). 

In Remington Cash Register Co. v. National 
Cash Register Co., ft F. (2d) 585, the Court said: 

'‘Under this well-established rule of pat¬ 
ent law, Gubelmann might have illustrated 
many of his constructions diagrammatic-ally, 
and designated on these drawings totalizers, 
carrying mechanism, etc*., and they would 
have been well understood by those skilled 
in this art. 

“In view of these fundamental observa- \ 

t 

tions, and in order to assure the inventor \ 
that his reward mav be commensurate with ( 
the benefit his disclosure will give to the / 
?public, after it is free to practice his inven- \ 
tion, the courts have always shown a liberal 
•attitude in considering questions of ade¬ 
quacy of disclosure” (p. 621). 

When the Wach specification is read in connec¬ 
tion with the drawings, it teaches all that those 
skilled in the art need to know to obtain the 
highly satisfactory result claimed for the inven- 
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tion. In Loom Co. v. Higgins, 105 U. S. 580, thd 
Supreme Court held as follows: 

“When an astronomer reports that a 
comet is to be seen with the telescope in 
the constellation of Auriga, in so manvj 
degrees of declination, and so many hours! 
and minutes of right ascension, it is all! 
Greek to the unskilled in science; but other! 
astronomers will instantly direct their tele-1, 

*y 

scopes to the very point in the heavens 
where the stranger lias made his entrance 
into our system. They understand the lan- 
guage of their brother scientist. If a me¬ 
chanical engineer invents an improvement! 
on any of the appendages of a steam-engine,! 
such as the valve-gear, the condenser, the! 
steam-chest, the walking-beam, the parallel 
motion, or what not, he is not obliged, in 
order to make himself understood, to de¬ 
scribe the engine, nor the particular ap¬ 
pendage to which the improvement refers, 
nor its mode of connection with the prin¬ 
cipal machine. These are already familiar! 
to others skilled in that kind of machinery. 
He may begin at the point where his inven¬ 
tion begins, and describe what he has made 
that is new, and what it replaces of the 
old. That which is common and well known! 
is as if it were written out in the patent 
and delineated in the drawings'* (pp. 585- 
586). 

Conclusion. 

\ 

In view of the facts above set forth regarding 
the novelty, great utility and great commercial 
success of the present invention, and in view of 
the lack of obviousness as indicated by the un¬ 
successful attempts of the greatest minds in the 
marine engineering field to solve the perplexing! 
problem involved, and in view of the great public) 
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recognition of the invention and the recognition 
of patentability by other Patent Offices, it is sub¬ 
mitted that Appellant's claims are clearly patent- 
able. 


It is respectfully urged that the decision 
of the Court below be reversed and it be 
ordered that a patent for the invention be 
granted to the Appellant. 

Respectfu 1 ly submitted, 

CLAIR W. FAIR BANK, 
HENRY C. PARKER, 
Solicitors and of Counsel for Appellant. 
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for the District of Columbia 
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No. 6252 
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Conway P. Coe, Commissioner of Patents, 

appellee 
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APPEAL FROM THE SUPREME COURT OF THE DISTRICT OF 

COLUMBIA 

— 

i 

BRIEF FOR THE COMMISSIONER OF PATENT^ 

This is an appeal from a decree of the Su 
Court- of the District of Columbia dismissing ap¬ 
pellant’s bill on the ground that the claims! pre¬ 
sented under Section 4915 R. S. (35 U. S. C. A. 63) 

i 

were unpatentable. 

APPELLANT’S DISCLOSURE 

A photographic copy of appellant ’s specification 
is printed on page 46 of the Record. The specifica¬ 
tion as originally filed reads as follows: 

WACH SPECIFICATION AS FILED (R. 46) 

My invention relates to reciprocating engine^ and 
has more special reference to a combined recjpro- 

98485—34 (1) 


preme 


4 


counter shaft 3 for operating the propeller shaft 5 
through the reduction gearing 30 and 4. The ex¬ 
haust steam of the engine conducted through pipe 
18 operates the turbine 2 through reduction gears 
6-9 and 10-12, from which power is transmitted 
through counter shafts 13 and 15 through reduc¬ 
tion gears 16-4 to the propeller shaft 5. Counter 
shafts 13 and 16 are connected by 44 a clutch mem¬ 
ber 14, which may form part of a usual claw cou¬ 
pling or friction coupling.” Both the high-speed 
reciprocating engine 1 and the high-speed turbine 
2 transmit power to the propeller shaft 5 through 
the reduction gears. 

The Fottinger patent No. 1199359 (R. 106), dis¬ 
closes in Figs. 5 and 6 a turbine driving shaft I and 
a propeller shaft II connected by a hydraulic trans¬ 
former T. On page 1, lines 9 et seq., the invention 
is stated to relate to 4 4 apparatus adapted for trans¬ 
mitting or transforming power by means of a fluid 
which serves as the transmitting medium.” On 
page 2, lines 10 et seq., appears the following 
statement: 

The device is utilizable and suitable for the 
highest powers and the highest speeds of 
revolution * * *. 

On page 4, lines 109 et seq. appears the following- 
statement : 

By appropriately selecting the dimensions 
and the construction of the primary and the 
secondary turbine wheels, it is possible to 
establish any desired transmission ratio be- 
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tween their speeds of revolutions; further 
any known method of regulation for turbines 
and centrifugal pumps may be utilized for 
the present device, provision being niade if 
desired for varying this transmission ratio 
during running. 

On page 5, the first paragraph reads as fallows: 

One of the most important fields for the 
employment of the present invention! is the 
reduction of the speed of revolution and the 
reversing of devices driven by steam tur¬ 
bines especially for ships and the like, in 
which case the hydraulic transfonjner T 
(Fig. 5) is interposed between the shaft I 
of the steam turbine and the propeller 
shaft II. I 

It is thus apparent that the Fottinger transmit¬ 
ting or transforming device functions in the British 
patent No. 9963 (R. 82) as indicated by the; para¬ 
graphs above quoted. In other words, the element 
e serves to transmit the power from the turbine a 
to the propeller shaft at a reduced ratio and to that 
extent it is a transmitting and a transforming de¬ 
vice. Furthermore, without any exception what¬ 
ever, it is apparent that the element e is a reducing 
element as indicated by the turbine shaft connec¬ 
tion and the propeller shaft b, as it is well fcnown 
that the turbine a runs at a very much higher speed 
than does the reciprocating engine c. Thisj refer¬ 
ence does not show reducing gearing. The British 
patent No. 193388 (R. 85), however, diselojses re- 


during gearing substantially as shown by plaintiff’s 
application and as called for by the claims. In the 
German patent No. 335065 (R. 91) we have a triple- 
expansion reciprocating engine connected directly 
to the propeller shaft as called for by the claims, a 
turbine 2 connected to the propeller shaft by an 
elastic coupling 7 and reduction gearing 3. Ob¬ 
viously, plaintiff is not in a position to claim pat¬ 
entable novelty based primarily on the Fottinger 
coupling device. It is quite apparent that it is not 
even clear from the Wach specification that such a 
coupling or transmission device is disclosed in his 
application. 

The Fottinger patent 1199360 is for a Transmis¬ 
sion Device and is briefly described on page 1, lines 
8 et seq. as follows: 

This invention relates to certain im¬ 
provements in hydraulic power transmitters 
of that type in which a centrifugal pump 
impeller and a turbine rotor, constituting the 
driving and driven members, are suitably 
juxtaposed, whereby the liquid thrown out 
from the impeller by centrifugal force may 
impinge upon and produce the desired rota¬ 
tion of the driven member, both by the fluid 
velocity energy and the fluid pressure energy.. 

THE GROUNDS OF REJECTION 

Each of the 3 claims in plaintiff’s case is directed 
to means for driving a rotary shaft and as read on. 
the drawing (R. 81) calls for a reciprocating en¬ 
gine l, a turbine 3, and an element 5, designated as 


“a fluid power transmitting device’’, with |a reduc¬ 
tion gear between element 5 and the turbine and 
another reduction gear between the element 5 and 
the engine shaft. This combination is probably 
best shown in the British patent No. 193388 (R. 
85), which reference discloses reciprocating engine 
1 connected by gearing to the propeller shan't 5, and 
a turbine 2 operated by exhaust steam through the 
pipe 18. This reference discloses a reduction gear¬ 
ing between the turbine and the clutch or Coupling 
member 14 and another reduction gearing between 
the element 14 and the propeller shaft. |The re¬ 
ciprocating engine being a high-speed steaip engine 
must necessarily be provided with reduction gear¬ 
ing as shown at 30 and 4. A low-speed reciprocat¬ 
ing engine would be connected directly to the pro¬ 
peller shaft 5.* j 

Inasmuch as plaintiff urges particular ncjvelty in 
his element 5 attention is now called to the! British 
patent No. 9963 (R. 82) which shows a Recipro¬ 
cating engine c operatively connected directly to 
the propeller shaft b and a turbine a connected ax¬ 
ially to the propeller shaft through the element e. 
This element is stated in the specification to be a 
“suitable hydraulic gear, such as a FottingeR trans¬ 
former.” 

In apparatus having a reciprocating engine and 
a steam turbine connected to a propeller sl^aft two 
elements are necessary: (1) Speed reducing de¬ 
vices, and (2) A yielding connection. 


Speed reduction devices in connection with ma¬ 
rine steam turbines are essential in all cases. 
Speed reduction devices are disclosed in Patents 
Nos. 193388 (E. 85); 228498 (R. 88) ; and 335065 
(E. 91). 

Yielding connections are disclosed in the Fot- 
tinger patents (R. 106 and R. 117) and Patent No. 
9963 (R. 82) a Fottinger transformer or hydraulic 
gear at e which functions also as a speed-reducing 
device. 

Fottinger having patented and given to the pub¬ 
lic a hvdraulic i transmission and transformer for 
%/ 

use with steam turbines, and such use having been 
described and illustrated in patent No. 9963 (R. 82, 
83), appellant obviously made no invention in also 
utilizing a yielding device of that character be¬ 
tween his turbine and propeller shaft. Concisely 
stated, the claims merely call for the substitution 
of a Fottinger transmission device for the coupling 
14 of the British patent No. 193388 (R. 85). The 
coupling 14 has reduction gears between the coup¬ 
ling and the turbine on one side and between the 
coupling and the propeller on the other side. 

DISCLOSURE AND CLAIMS NOT LIMITED TO MARINE 

POWER PLANTS 

The Wach application in one of the concluding 
paragraphs (Rj 47) states that “The invention is 
also applicable to stationary installations.” Like¬ 
wise none of the claims (R. 3) is limited or drawn 
to a marine power plant but each claim applies 
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equally well to a stationary installation as appears 
from the introductory clause “ Means for driving 
a rotary shaft” (not limited to a propeller shaft). 
It is thus apparent that much of the testimony di¬ 
rected to the requirements of marine power plants 
operating upon propeller shafts at 60 to 90 R. jP. M. 
loses its force when considered in conneetioii with 
the broader claims in which the shaft mhv be 

i * 

driven at unlimited speed, which claims appellant 
is seeking in this appeal. | 

THE EOTTINGER DEVICES 

The Fottinger “Hydraulic Device for Transmit¬ 
ting Power”, Patent No. 1199359 (R. 106)j may 
transmit power at a 1-to-l ratio, or as 1 to % thus 
transforming the power as well as transmitting it. 
These are not two inventions, not any more than 
two gears with a 1-to-l ratio differ from similar 

j 

gears with a 1 to n ratio. Furthermore, claims 1 
to 4 and 6 to 8 of that patent recite the same Struc¬ 
ture as applicable to both as appears from the intro¬ 
ductory clause, “An apparatus for transmitting 
and transforming power.” 

THE WACH ELEMENT 5 

The element 5 (R. 81) in the application has been 
and is the subject matter of controversy. In the 
application as filed (R. 46, paragraph at bottbm of 
the page) this element is referred to as “The fluid 
or elastic coupling 5.” This was then changed by 
amendment to “the fluid transmission.” When 
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asked on cross-examination what the original para¬ 
graph meant (R. 41) the witness said: 

What is actually meant there I do not 
know. The term ‘ 4 elastic coupling” is no¬ 
where in the original German specification. 
This translation is absolutely rotten. It is 
in such English that no one can understand 
it if you take it all together. So I take it 
that this is a bad translation. Where it says 
“ rotational momentum of the reciprocating 
engine”—that is nonsense. What he means 
is the torque fluctuations. 

The witness is evidently of the opinion that the 
Wach application can be amended to incorporate 
therein subject-matter from his foreign patents. 
The Wach application as filed however cannot be 
enlarged. That question was involved in the case 
of In re Mraz, 36 App. D. C. 435, 1911 C. D. 316. 
In that case the applicant was not permitted to 
amend his U. S. application to include the term 
“bonemeal”, although that term w’as in his foreign 
application. 

It is now being held to be a Fottinger transmis¬ 
sion device, located where it is designed to be lo¬ 
cated, i. e., between the turbine and the driven shaft, 
the applicant has merely applied it to its intended 
use. 

Page 25 of appellant’s brief discusses the “Suffi¬ 
ciency of Disclosure. ” The Solicitor is not raising 
the question of new matter but he does urge most 
strenuously that appellant is in no position to base 
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on that meager disclosure a patentable distinction 
over the disclosure of the British patent No. 9^63 or 
to argue successfully that the element e of that pat¬ 
ent is limited to a form other than that claimed by 
appellant, when the patentee distinctly refers in 
that patent to the fact that “any suitable hydraulic 
gear may be employed” (line 31, R. 83). 

In connection with this point attention is called 
to the following decisions: 

In Permutt Co. v. Graver Corporation, 284 U. S. 
52, certain claims in patent No. 1195923 werq held 
void for want of disclosure and want of invention 
(pp. 57-60). The patentee relied upon the draw¬ 
ing alone for a disclosure. The Court said: | 

* * * Moreover, while drawings may be 
referred to for illustration and may bq used 
as an aid in interpreting the specification on 
claim, they are of no avail where therq is an 
entire absence of description of the alleged 
invention or a failure to claim it. Thq stat¬ 
ute requires the patentee not only to explain 
the principle of his apparatus and i\o de¬ 
scribe it in such terms that any person 
skilled in the art to which it appertain^ may 
construct and use it after the expiration of 
the patent, but also to inform the bublie 
during the life of the patent of the limjits of 
the monopoly asserted, so that it may be 
known which features may be safely u^ed or 
manufactured without a license and which 
may not. 

In Typewriters Hilliardized v. Corona type¬ 
writer Co., 43 F. (2d) 961 (C. C. A. 2d), a similar 
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question of disclosure was involved. The Court 
said: 

* * * >^ or can any drawings supply the 
entire absence of a written description. 
Gunn v. Savage (C. C.) 30 F. 366. They 
but serve to add clearness and certainty to 
what is actually described. Win die v. Pa rks 
& Wool son Machine Co. (C. C. A.) 134 F. 
381; Tinker v. Wilber Mfg. Co. (C. C.) 1 
F. 138. 

Plaintiff bv his witness contends that his inven- 
tion as disclosed in his application made the mod¬ 
ern marine power plants possible. If that is true 
the application should teach the public how it is 
done. Clearly the Wach application falls far short 
of that. The element 5 which is urged as the thing 
that converted failure into success is not even de¬ 
scribed in such a wav as to distinguish it from the 
equivalent devices disclosed in the patents of 
record. Testimony was given by plaintiff's wit¬ 
ness explaining the structure of the element 5. It 
is well established however that the specification 
cannot be supplemented by oral testimony. In the 
case of Wolff Truck Frame Co. v. American Steel 
Foundries Co., 195 F. R. 940, the Court held in 
effect that where a mechanical patent does not dis¬ 
close on its face the real invention of the patentee, 
but the element of the combination in which onlv 
such invention resides, although described and 
claimed, and shown in the drawings, in combina¬ 
tion with the other elements shown, and so far as 
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appears from tlie specification and claims, is wholly 
without use or function, it cannot be aided by the 
oral testimony of the patentee explaining the prob¬ 
lem to be met and how he solved it, although | such 
testimony shows that he made an actual invention 
of merit. 

It is not clear from the record what Wach gave 

i 

as a return for the money paid him but it is! per¬ 
fectly clear that if the applicant Wach an4 Dr. 
Bauer are entitled to the credit for the commercial 
success alleged, it is due to their engineering skill 
and not to anything that is taught by the Wacli 
application involved in this appeal. 

| 

ELEMENTARY PRINCIPLES 

In steam engineering there are a few elementary 

i 

principles of which the Court will probably take 
judicial notice if not already fully brought out in 
the testimony: 

1. A steam turbine runs at speed of 2,500 to 7,000 

R. P. M. (R. 23). For practical work this speed 
must be reduced and usually is by a chain of gear. 
To avoid meshing a small spur gear with an Enor¬ 
mously large gear as in patent No. 335065 ( Ger¬ 
man), R. 91, it is the practice to use two or more 
sets of reduction gears, as shown at 6-9,10-11, and 
16-4 of Patent No. 193388 (British), R. 85, ojn op¬ 
posite sides of the coupling 14. j 

2. A propeller shaft runs at a speed of 60 [to 90 

R. P. M. (R. 23). Therefore, a low-speed recipro¬ 
cating engine can be coupled directly to the pro- 



peller shaft as shown by patent 9963 (British), R. 
82, but a high-speed reciprocating engine must have 
its speed reduced as shown by reduction gears 30 
and 4 in Patent No. 193388 (British) R. 85. 

RELATIVE EFFICIENCY OF COUPLING AND TRANSFORMER 

At the bottom of page 34 of the Record appel¬ 
lant's witness stated that “The coupling has an 
average efficiency of 97 to 98 percent, and the trans¬ 
former at best 85. ’ ’ The question of invention now 
presents itself. Fottinger in his expired patents 
discloses couplings and transformers, particularly 
designed for use in connection with steam turbines. 
The British patent 9963 (R. 81) selects a trans¬ 
former as at e but states that any suitable hydraulic 
year may be used. Has appellant made an inven¬ 
tion by selecting another form of the Fottinger de¬ 
vice and using it in the same relation? The de¬ 
cision in Parsons et al . v. United States , 75 Court of 
Claims 751, answers the question. 

ADDITIONAL AUTHORITIES 

The question involved in this appeal is analogous 
to the question adjudicated in Parsons et al. v. 
United States, 75 Court of Claims, 751, 791, in 
which claims of a patent to Parsons, 708780, were 
held invalid on prior art. In that suit the refer¬ 
ence Rateau disclosed a steam turbine of a type 
other than the turbine claimed in the Parson patent 
which distinction was emphasized by plaintiff. The 
Court however said (p. 795) : 


Plaintiffs point to the fact that Rateau’s 
astern turbine is not compounded, a^ dis¬ 
tinguished from the patent in suit in ^hich 
both ahead and astern turbines are I com- 

i 

pounded. 

The principles of compounding as applied 
to both impulse and reaction turbines were 
perfectly familiar in the art at and before 
Rateau’s time, and we think nothing more 
than ordinary skill of turbine engineers 
would be involved in substituting! for 
Rateau’s single-stage turbine a compound 
astern turbine of greater power and gijeater 
efficiency for the astern turbine thap the 


single-stage turbine if it was desired, f 


* * 


* * 


* The evidence shows that Rameau’s 
turbine was entirely workable and practical 
for marine propulsion and that modification 
of his reversing turbine to make it a 'pres¬ 
sure-compounded turbine instead of a single- 
stage turbine would have necessitated ia de¬ 
sign similar to that shown in Parsons’ p[atent 
No. 708780, and that such a design would 
have been within the ordinary skill oi: any 
turbine designer. 

It is respectfully submitted that the decision of 
the could below dismissing the bill for lack <i>f in¬ 
vention was correct and should be affirmed. 

T. A. Hostetler, 

Solicitor for the Patent Office, j 

Counsel for Appellee. 

November 1934. 
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